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NURSES’ KNOWLEDGE, ATTITUDES AND CLINICAL PRACTICE OF 
PHYSICAL RESTRAINT USE WITH INTRODUCTION OF AN IN-SERVICE 
EDUCATION PROGRAMME IN AN ACUTE GERIATRIC SETTING 
 
Abstract 
Aims and Objectives: To examine the nurses’ knowledge, attitudes and clinical 
practice of physical restraint use, and to develop and test feasibility and  possible 
effectiveness of a newly developed in-service education programme on physical 
restraint use among nurses in an acute geriatric  setting in Singapore.  
Background: Physical restraints are commonly used in institutional care in many 
countries. The primary purposes of physical restraints are to prevent falls, maintain 
patients’ positions, reduce treatment interference risk and protect patients from harming 
themselves or others. However, the prolonged use of physical restraints in elder care can 
lead to detrimental physical effects, such as hypertension, pressure sores, constipation, 
loss of muscle tone and even fracture. The common component of most restraint 
minimisation programme was found to be restraint education. Through education, 
nurses’ knowledge can be enhanced, directly affecting their attitudes and practice of 
physical restraint use as it was shown that knowledge and attitudes can directly or 
indirectly influence practice. 
Design: The study was conducted in two phases. Phase one was a cross-sectional, 
descriptive correlational study while phase two was a pilot quasi-experimental study of 




Method: The study was conducted in an acute care hospital in Singapore. A 
convenience sample of 116 nurses from three general geriatric wards was recruited for 
phase one study. For phase two, two wards were selected with the nurses in one ward 
allocated as an intervention group and those in another ward allocated as a control.  A 
convenience sample was chosen with a total of 20 nurses were recruited for each group. 
The development of the in-service education programme was based on relevant 
literature review and phase one study results. Three instruments namely the Knowledge 
of Physical Restraint Use (KPRU) scale, the Attitudes of Physical Restraint Use 
(APRU) scale, and the Practice of Physical Restraint Use (PPRU) scale were used. The 
data were collected before the programme and after two weeks of the programme. 
Results: In phase one study, significant differences in the KPRU scores were found 
among groups with different nationalities (p = 0.001) and academic qualifications (p = 
0.01). Significant positive correlations were found between KPRU and academic 
qualifications, and KPRU and PPRU, whereas negative correlations were shown 
between KPRU and nationality, APRU and academic qualifications, PPRU and lengths 
of experience, and KPRU and APRU respectively. From phase two study results, there 
was no significant difference (p > 0.05) in the nurses’ knowledge, attitudes and practice 
of physical restraints use between the intervention and control groups after the in-
service education programme. However, the mean differences in nurses’ knowledge, 
attitudes and practice of physical restraint use were larger in the intervention group than 
the control group.  In addition, the mean score of nurses’ practice of physical restraint 
use had increased significantly in the intervention group after the in-service education 




body vests and upper limb restraints used (p < 0.05) in the intervention group before 
and after education programme. 
Conclusion: Phase one findings highlighted that knowledge and length of work 
experience affected nurses’ practice of physical restraint use. In phase two study, the in-
service education programme on physical restraint use deemed to have positive impact 
on nurses’ knowledge, attitudes and clinical practice of physical restraint use, thus 
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Chapter 1 Introduction 
 
1.1. Introduction  
Physical restraints are commonly used in institutional care in many countries 
(Evans, Wood & Lambert, 2003; Saarnio, Isola & Backman, 2007). Based on The 
United States Department of Health and Human Services’ (2005) definition of physical 
restraints, they are “any manual method or physical or mechanical device, material, or 
equipment attached to or adjacent to the resident’s body that the individual cannot 
remove easily which restricts freedom of movement or normal access to one’s body.” 
The Joint Commission defines restraint as “any physical method of restricting a 
person’s freedom of movement, physical activity or normal access to his or her body” 
(Joint Commission on Accreditation on Healthcare Organisation, 1998).   
In the 1970s, restraints were commonly used for more than half of the nearly 1.5 
million Americans living in nursing homes in the United States (Levine, 1996).  In 
recent years, studies from western nations show that physical restraints are commonly 
used in healthcare settings, for instance, 59% in the Netherlands (Huizing, Hamers, 
Gulpers & Bergers, 2006), 33.7% in Canada (Laurin, Voyer, Verreault & Durand, 
2004); 28% in Finland (Feng, Hirdes, Smith, Finne-Soveri, Chi & Du Pasquier, 2009), 
26.2% in Germany (Meyer, Kopke, Haastert & Muhlhauser, 2008), and 6% in 
Switzerland (Feng et al., 2009). In Asian countries, a study in Hong Kong found that 
10% of elderly patients in an acute geriatric and a psychogeriatric ward were placed on 
restraints (Chien, 1995). According to a local study by Mamun and Lim (2005), 91 
(23.3 %) out of 390 elderly residents were found to be on physical restraints in three 
nursing homes (Mamun & Lim, 2005). 
  

The primary purposes of physical restraints are to prevent falls, maintain 
patients’ positions, reduce treatment interference risk and protect patients from harming 
themselves or others (Choi & Song, 2003; Martin & Mathisen, 2005; Suen, Lai, Wong, 
Chow, Kong & Ho, 2006; Saarnio et al., 2007).  However, it was found that hospitalised 
patients are more prone to fall due to the increased agitation resulted from restraints 
(Shorr, Guillen & Rosenblatt, 2003). Yet, researchers using control groups have found 
that physical restraint use was associated with increased fall rates (Evans, Strumph, 
Allen-Taylor, Capezuti, Maislin & Jacobsen, 1997). In a study by Hamers and 
colleagues (2004), it was found that the use of physical restraints among elderly was 
long term in nature. In fact, an one year-long study carried out in a long-term facility 
using a sample of 98 residents 65 years old and above showed that the removal of 
physical restraint was not associated with the significant difference in the number of 
falls before and after the implementation of restraint-free policy (Dunn, 2001).   
However, it is well known that the prolonged use of physical restraints in elder 
care can lead to detrimental physical effects.  These include hypertension, pressure 
sores, constipation, loss of muscle tone and even fracture (Evans et al., 2003; Landi, 
Cesari, Russo, Onder, Onder, Lattanzio & Bernabei, 2003; Martin & Mathisen, 2005; 
Cotter & Evans, 2006; Nirmalan, Dark, Nightingale & Harris, 2004; Saarnio & Isola, 
2010).  Furthermore, the physical restraint use has been reported to be correlated with 
numerous adverse physical, social and psychological effects in elderly, for instance, 
impaired cognition, mobility, and social function and behavioural symptoms such as 
aggressiveness (Hamers & Huizing, 2005; Evans, Wood & Lambert, 2002). In other 
studies by Miles and Irvine (1992) and Neufeld et al. (1999), physical restraints were 
shown to be associated with increased moderate and severe injuries and even death. In 
  

fact, the food and drug administration (FDA) reported that an estimation of at least 100 
deaths occurs annually from improper restraint use in the USA (Bray, Hill, Robson, 
Leaver & Walker, 2004). 
The underlying attitudes of the staff and their level of knowledge about restraint 
use should be identified because knowledge and attitudes can directly or indirectly 
influence practice. According to previous studies, an association was found to exist 
between physical restraint use and staff knowledge and attitudes towards their use 
(Karlsson, Bucht & Eriksson, 2001; Suen, Lai & Wong, 2006; Weiner, Tabak & 
Bergman, 2003; Werner & Mendelsson, 2001).  
Nurses’ educational level and their understanding of restraint use, its alternatives 
and institutional policy influence the frequency of restraint use. Huang and colleagues 
(2003) found in their correlational study that nurses’ knowledge of restraints 
significantly influenced their attitude and behaviours in using restraints in acute care 
settings. Furthermore, the perceived need for restraint use was enhanced by knowledge 
deficit in alternatives to restraints (Chuang & Huang, 2007; Lai, 2007; Saarnio &  Isola, 
2010). According to Langley, Schmollgruber and Egan (2011), the injuries were 
primarily due to the incorrect applications of restraints by inadequately trained nurses. 
This shows the importance of proper training to equip the nurses with necessary skills 
pertaining to restraint use. Although there are legal hospital policies regulating the 
application of restraints, the awareness among the nurses was found to be doubtful in 
the same study. Furthermore, there was a false belief that the doctors would ‘cover’ a 
nurse’s practice when they endorsed the prescription. In fact, the nurses should be 
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accountable for their own acts should there be complications under the Law (South 
African Nursing Council, 1984). 
Attitudes of the nursing staff are found to influence the decision to use restraints, 
directly posing as important barrier for restraint reduction (Hamers &  Huizing, 2005; 
Moore & Haralambous, 2007). In addition, numerous studies have reported that nurses’ 
attitudes significantly affected the frequency and use of physical restraints (Karlsson, 
Bucht, Eriksson & Sandman, 2001; Werner, 2002). In contrast, one study pointed that 
nurses’ attitudes did not predict their practice of physical restraint (Meyers, Nikoletti & 
Hill, 2001). However, the extent of generalisability is limited since this study only took 
place in an acute hospital. Nevertheless, in order to reduce the use of physical restraints, 
it is important to address nurses’ attitudes and this requires a thorough understanding of 
the respective attitudes.  
In 1987, US Congress passed the Omnibus Reconciliation Act of Nursing Home 
Reform (OBRA) with recognition that restraints, involving either pharmacological or 
mechanical interventions, were primary means to handle such behaviours in nursing 
homes (Fisher, Drossel, Yury & Cherup, 2007). OBRA mandated that participatory 
nursing homes implement a restraint reduction program which consists of 
implementation of alternative approaches to medications and reduced reliance on 
antipsychotic medications. Though OBRA ’87 regulations are not legally binding in the 
acute care hospital, it has served to draw attention to restraint use in all settings. 
Restraint use can be reduced by improving working conditions, giving nursing staff the 
opportunity to apply what they learnt and make decisions (Pekkarinen, Elovainio, 
Sinervo, Finne-Soveri & Noro, 2006).  
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One of the approaches to reduce physical restraint use is through use of technical 
aids, such as pillows and bedside mats (Hoffman, Powell- Cope, MacClellan & Bero, 
2003), staff training (Janelli, Stamps & Delles, 2006; Capezuti et al., 2007; Wagner et 
al., 2007), and nurses’ creative and systematic actions (Freeman, 2004; Janelli & 
Kanski, 2002). However, there is little evidence in the literature pertaining to the use of 
least restrictive alternatives to restraint use in acute care settings (Minarik, 1994; Janelli, 
1995).  From the previous studies, Chien (2000), Suen et al. (2006) and, Kong and 
Evans (2012) reported that nurses have low awareness of alternatives to physical 
restraint. Furthermore, the study by Janilli and his colleagues (1994) found that 44 
percent of nurses in a sample from 17 states were not aware of the availability of 
alternatives to restraints.  
The common component of most restraint minimisation programmes was found 
to be restraint education (Evans, Wood & Lambert, 2002). Staff education is paramount 
to the organization culture modification (Strumpf, Patterson, Wagner & Evans, 1998). 
In a prospective study, continuing education was found to increase nurses’ knowledge 
and cause them to less likely to restrain patients (Hancock, Buster, Oliver, Fox, 
Morrison & Burger, 2001). Lack of education could further lead to inconsistencies 
among nurses’ expectations related to physical restraint use resulting in confusion 
among the nurses (Kong & Evans, 2012). Additionally, two quasi-experimental studies 
by Hancock and colleagues (2001) as well as Yeh and colleagues (2004), continuing 
education was shown to increase nurses’ knowledge resulting in less likelihood of 
restraining patients. In the same study by Yeh et al. (2004), continuing education 
including in-service program facilitated a significant improvement on nurses’ attitude 




change in their attitudes and reduced restraint use after introduction of education 
programme were confirmed by other studies (Weiner, Tabak & Bergman, 2003; Suen, 
Lai & Wong, 2006; Kuske, Luck & Hanns, 2009; Pellfolk, Gustafson, Bucht & 
Karlsson, 2010). Similarly reported by Smith and colleagues (2003) in a cross-sectional 
study, an educational programme which emphasised the risks of physical restraints and 
introduced the benefits of innovative optional measures significantly decreased the 
overall incidence and duration of restraint use. Hence, a standard education programme 
plays an important role in clinical practice.  
According to a systematic review by Evans, Wood and Lambert (2002), the 
duration of education programmes varied from one hour to 12 weeks in residential 
settings. Only three studies reported durations of education programmes in acute care 
settings. One study reported based on 23 formal classroom in-service programmes and 
the remaining two reported programmes which took place for four to eight hours. 
However, cost and labour need to be considered as short in-service programmes tend to 
be more appropriate where the impacts are similar regardless of the durations. In Asian 
context, a quasi-experimental study was done to examine the effectiveness of 
educational programme (four to 6.3 hours), however a limitation was that it was a one-
group study (Yeh et al., 2004). In same context, another quasi-experimental study with 
two groups was done with the same aim and an education programme with shorter 
duration of 90 minutes showed the same significant positive impact on nurses’ attitudes 
and knowledge related to practice of restraint use (Huang, Chuang & Chiang, 2009). 
Considering cost-effectiveness, 90-minute in-service programme would be sufficient to 
change nurses’ attitudes.  
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Theory of social learning by Albert Bandura (1977) is used to explain the 
relationships between factors influencing the use of physical restraints by nurses. It 
offers a framework to learn the process of reducing physical restraint use in acute care 
hospitals. The social learning theory explains the ways of human behaviours link to the 
interactions among one another and these include the environment in which they live 
and work in (Bandura, 1977). For instance, nurses influence one another in decision 
making process of restraining patients with problem behaviours.  
Personal and environmental factors were found to have intricate connections and 
influence one another (Bandura, 1977). In addition, experiences of individuals’ 
behaviours determine their actions. In the process of learning, Bandura (1977) proposed 
that human beings learn mostly through observations of others. For instance, people are 
observed to laugh when they see others laugh, cry when they see others cry, clap when 
others applaud (Bandura, 1977). These were referred as modelling determinants 
(Bandura, 1977). As a result, appreciate and acceptable behaviours are ensured when 
the individuals observe and imitate the models and experts accordingly.  
Based on Bandura’s theory, this study will be conducted to determine how 
nurses learn and influence one another in the acute setting. The process of observation is 
based on four components namely “attention, retention, motor reproduction and 
motivational”. During the attention process, individuals learn from observation by 
“attending to and perceiving accurately the modelled behaviours”. The retention 
component involves the remembering of the observed modelled behaviours and 
observers are benefited from this when the response patterns correspond to the memory 
of the accurate observations (Bandura, 1977). The motor reproduction process coverts 
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the “symbolic representation to relevant actions” and the cognitive organisation of 
responses involve their initiation, monitoring and refinement of  actions based on 
feedback (Bandura, 1977). During the motivational stage, individuals tend to exhibit 
behaviours that bring about desired outcomes as they do not display everything learned 
(Bandura, 1977).  
This theory will guide the progress of the research study. Through these four 
stages, nurses learn to use physical restraints by observations, remembering, refining 
and selecting those actions that they think will bring about positive impacts, and these 
can be achieved by attending educational program. This social learning is influenced by 




1.2. Aims and Objectives 
This study aimed to investigate the nurses’ knowledge, attitudes and clinical 
practice of physical restraint use, and to develop and test the feasibility and possible 
effectiveness of an in-service education programme on physical restraint use in the 







      Phase One  
The aim of the phase one study is to investigate the nurses’ knowledge, attitudes 
and clinical practice about physical restraint use in the acute geriatric settings in 
Singapore. 
The objectives of the phase one study are:  
i. evaluating nurses’ knowledge, attitudes and clinical practice about physical 
restraint use in the geriatric wards; 
ii. determining the differences in nurses’ knowledge, attitudes and clinical practice 
of physical restraint between different socio-demographic subgroups (e.g. age, 
work positions, working experiences, education level); and 
iii. identifying relationships among the socio-demographic characteristics, nurses’ 




The aim of the phase two study is to develop and test the feasibility and possible 
effectiveness of the in-service education programme.  
The objectives of the phase two study are: 
i. developing an in-service education programme according the results obtained 
from the phase one of the study and relevant literature; and 
  

ii. testing the possible effectiveness of the developed in-service education 
programme on nurses’ knowledge, attitudes and clinical practice about physical 
restraint use in the geriatric wards. 
 
1.3. Research Questions 
Phase One  
i. What are nurses’ knowledge, attitudes and clinical practice about physical 
restraint use in the geriatric wards? 
ii. What are the differences in nurses’ knowledge, attitudes and clinical practice of 
physical restraint between different socio-demographic subgroups (e.g. age, 
work positions, working experiences, education level)? 
iii. What are the relationships among the socio-demographic characteristics, nurses’ 
knowledge, attitudes and clinical practice of physical restraint use in the geriatric 
wards? 
Phase Two 
What is the possible effectiveness of the developed in-service education 
programme on nurses’ knowledge, attitudes and clinical practice about physical 





1.4. Research Hypotheses  
The hypotheses of the phase two study are listed as follows:  
Null Hypothesis 1: 
Nurses completing an in-service education programme will not differ in level of 
knowledge of the correct use of physical restraints as compared to nurses who do not 
receive the education programme. 
Null Hypothesis 2:  
Nurses completing an in-service education programme will not differ in attitudes 
towards physical restraint use as compared to nurses who do not receive the education 
programme. 
Null Hypothesis 3: 
Nurses completing an in-service education programme will not differ in proficiency in 
the practice of physical restraint use as compared to nurses who do not receive the 
education programme.   
 
1.5. Significance and Impact of the Study to Nursing 
 
Although a number of studies measuring the attitudes, knowledge and/or 
practices of nursing staff towards restraint use have been conducted in acute (Myers et 
al., 2001), elder care (Karlsoon et al., 2001; Myers at al., 2001) and psychiatric (Lee et 
al., 2001; Wynn, 2002) settings, only one quasi-experimental study on examining 
  

effectiveness of in-service programme on attitudes, knowledge and practice in asian 
context (Huang et al., 2009). None has been done locally.  Clearly, there is paucity of 
literature examining the nurses’ attitudes, knowledge and practice towards restraint use 
with the introduction of educational programme.   
As compared to Western and other Asian countries, Singapore has a different 
culture and healthcare system which may result in difference in nurses’ knowledge, 
attitudes and practice pertaining to decision-making process in physical restraint use.  
Furthermore, there are guidelines for use in Western and European countries and these 
include the usage of least restrictive device necessary, periodical removal of restraints, 
review of orders every 24 hours after physician’s order, and frequent reassessment of 
patients’ responses (Centres for Medicare/Medicaid Services, 2006). However, the 
guidelines on physical restraint use and legislation in place to regulate the use of 
restraints in Singapore tend to differ from other countries, hence it is worthwhile to 
understand the nurses’ knowledge, attitudes and practice of physical restraint use in 
local context.  
Despite all the negative consequences (such as pressure sores, constipation, loss 
of muscle tone and even fracture) caused by physical restraint use, nurses in the hospital 
continue to use the physical restraints on elderly patients and no proper well-developed 
evidence-based education programme has been introduced to create awareness among 
the nurses.  Therefore, the aim of the study is to examine the nurses’ attitudes, 
knowledge and practice towards restraint use in an acute geriatric setting with the 




1.6. Thesis Outline 
Chapter 2 presents a review of literature on physical restraint use and education 
programme on restraint use. It describes physical restraint-related issues such as use of 
physical restraints, definitions of physical restraints, negative consequences of physical 
restraint use, factors that contribute to physical restraint use, restraint reduction/ 
alternatives to restraint use, and rules and policies on physical restraint use. With 
relevance to the study, the focus is on nurses’ knowledge, attitudes and practice of 
physical restraints with descriptions of instrument or scales measuring these three 
domains. In addition, in-service/ education programmes are further discussed on their 
feasibility and practicality based their past research studies. To further explain the 
relationships between factors influencing the use of physical restraints by nurses, social 
learning theory is adopted and explained in further details.  
 
Chapter 3 elaborates on the methodology of this study. The research design, 
setting, sample size, inclusion and exclusion criteria for study sample, instrument, 
outcome measures, data collection procedures, ethical considerations and data analyses 
are explained in details.  
 
Chapter 4 presents the results of this study. The demographic data of the study 
sample is listed to enhance the understanding on the participants’ background 





Chapter 5 discusses the findings of this study with explanations provided. The 
results which are significant or not significant are supported with reasons. All the aims 
and null hypotheses are answered accordingly. Furthermore, limitations, implications 
for practice and recommendations for future research are stated. 
 





















Chapter 2 Literature Review 
 
The purposes of this study are to examine the nurses’ knowledge, attitudes and 
clinical practice about physical restraint use among the elderly in the acute care settings 
in Singapore, and to develop an in-service education programme according to the 
information elicited from the first phase of the study and relevant literature, and to test 
the possible effectiveness and feasibility of the developed educational program. This 
review will first outline the operational definitions of important terms in this research 
study, followed by use of physical restraints, negative consequences of physical 
restraint use, factors that contribute to physical restraint use, nurses’ knowledge, 
attitudes and practice of physical restraints, instrument or scales, restraint reduction/ 
alternatives to restraint use, rules and policies, in-service/ education programme, social 
learning theory, and lastly, the chapter summary.  
 
 
2.1.  Operational Definitions 
For the purpose of this study, physical restraints are defined as “ any manual 
method or physical or mechanical device, material, or equipment attached to or adjacent 
to the resident’s body that the individual cannot remove easily which restricts freedom 
of movement or normal access to one’s body” (The United States Department of Health 
and Human Services, 2005).  
Elderly are defined as persons aged 65 years and older (Ministry of Social and 




 In this study, physical restraints include body vests, upper and lower limb 
restraints but exclude hand mittens, medical protective devices (e.g. splint applied to a 
fractured extremity, seat belts, tabletop chairs, bed rails) and medical immobilisation 
(e.g. hand splints, protection of surgical treatment sites by bulky dressings).  
 
 
2.2.  Use of Physical Restraints 
2.2.1.  Definitions of Physical Restraints 
Physical restraints are commonly used in institutional care in many countries 
(Evans, Wood & Lambert, 2003; Saarnio, Isola & Backman, 2007). Based on The 
United States Department of Health and Human Services’ (2005) definition of physical 
restraints, they are “any manual method or physical or mechanical device, material, or 
equipment attached to or adjacent to the resident’s body that the individual cannot 
remove easily which restricts freedom of movement or normal access to one’s body.” 
The Joint Commission defines restraint as “any physical method of restricting a 
person’s freedom of movement, physical activity or normal access to his or her body” 
(Joint Commission on Accreditation on Healthcare Organisation, 1998).  This includes 
limb or trunk belts, body vests, bilateral bedrails, fixed tables on a chair or chairs that 
prevent people from getting up (Evans et al., 2002).  
Furthermore, the Joint Commission specifically defines “medical protective 
devices” and “medical immobilization” from restraints; the former are protective 
devices used to prevent any harm and to compensate for a specific physical deficit, 
whereas medical immobilization comprises of devices used during a procedure that 
restricts the patient’s normal activity and movements.  In other words, restraints are 
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deemed appropriate in adequately justified situations when the patient’s actions or 
behaviours can lead to self harm or harm to others (JCAHO, 1998). Hence, patient’s 
behaviour becomes a determining factor in restraint application. 
 
2.2.2.  Purpose of Physical Restraints 
The primary purposes of physical restraints are to prevent falls, maintain 
patients’ positions, reduce treatment interference risk and protect patients from harming 
themselves or others (Choi & Song, 2003; Martin & Mathisen, 2005; Suen, Lai, Wong, 
Chow, Kong & Ho, 2006; Saarnio et al., 2007).  In a study by Helmuth (1995), majority 
of the 52 nurses who cared for elderly patients stated patient safety as the most 
important reason for using physical restraints. Similarly, when Myers and colleagues 
replicated the study in 2001, protecting patients from falling and disrupting medical 
treatments were given as reasons for placing patients on restraints (Myers, Nikoletti & 
Hill, 2001). In addition, a systematic review on reasons for physically restraining 
patients found that the most common reason cited for using restraints was associated 
with patient safety issues, mainly safety from falls and protection of therapeutic devices 
and treatment (Evans & Fitzgerald, 2002). Furthermore, in an epidemiology survey 
study in Taiwan by Huang and colleagues (2013), 62% of 847 residents were restrained 
during the 6-month study period and the main reasons for restraint use were also fall 
prevention and prevention of tube removal. However, it was found a study that 
hospitalised patients were more prone to fall due to the increased agitation resulted from 
restraints (Shorr, Guillen & Rosenblatt, 2003).  
  

In the systematic review by Goethals et al. (2011), results showed that the need 
to ensure patients’ safety influence the decision-making process whereby nurses 
carefully weigh ethical values and different care options. The dominant focus still lies in 
safety during the decision-making process (Karlsson et al., 1998; Meyers et al., 2001; 
Evans et al., 2003; Suen et al., 2006; Turgay et al., 2009) and this can be explained by 
nurses’ need to meet their expectations of upholding professional responsibility and 
liabilities (Moore & Haralambous, 2007). However, putting safety as priority manages 
to fulfil the basic requirement of maintaining patients’ well-being but ignore the other 
aspects such as patients’ psychological, social, spiritual and moral well-being, hence 
compromising their total well-beings (Gastmans, 2010).  
 
2.2.3.  Statistics on Physical Restraint Use 
In the 1970s, restraints were commonly used for more than half of the nearly 1.5 
million Americans living in nursing homes in the United States (Levine, 1996).  In 
recent years, studies from western nations show that physical restraints are commonly 
used in healthcare settings, for instance, 59% in the Netherlands (Huizing, Hamers, 
Gulpers & Bergers, 2006), 33.7% in Canada (Laurin, Voyer, Verreault & Durand, 
2004); 28% in Finland (Feng, Hirdes, Smith, Finne-Soveri, Chi & Du Pasquier, 2009), 
26.2% in Germany (Meyer, Kopke, Haastert & Muhlhauser, 2008), and 6% in 
Switzerland (Feng et al., 2009).  
In Asian countries, a study in Hong Kong found that 10% of elderly patients in 
an acute geriatric and a psychogeriatric ward were placed on restraints (Chien, 1995). 
According to a local study by Mamun and Lim (2005), 91 (23.3 %) out of 390 elderly 
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residents were found to be on physical restraints in three nursing homes (Mamun & 
Lim, 2005). In addition, previous studies have demonstrated that 6% to 17% of the adult 
patients were restrained in acute care settings and the incidence increased to as high as 
18% to 22% among patients who are 65 years or above (Smith et al., 2003). Patients 
who are 65 years or older are eight times more likely to be restrained as compared to 
younger patients during hospitalisation (Smith et al., 2003). It is important to focus on 
the problem of restraining older patients who are 65 years old or above.  
 
2.3. Negative Consequences of Physical Restraint Use 
 
The practice of using physical restraints on patients to control their behaviours is 
deemed immoral and unacceptable in many countries as it conflicts with their dignity, 
rights and comfort (Haut, Kolbe & Strupeit, 2010; Steven, 2012). Besides placing 
patients on physical restraints impacts on their human rights, it poses an ethical 
dilemma for nursing staff (Braun & Capezuti, 2001; Chuang & Huang, 2007). This 
dilemma involves the decision making between the physical restraint use and the need 
to maintain patients’ rights (Braun & Capezuti, 2001; Chuang & Huang, 2007). Despite 
this, physical restraint is still used as part of nursing care and even considered as 
unavoidable intervention to ‘protect’ patients and healthcare providers (Weiner, Tabak 
& Werbloff, 2009; Kandeel & Attia, 2013).  
It is well known that the prolonged use of physical restraints in elder care can 
lead to detrimental physical effects.  These include hypertension, pressure sores, 
constipation, loss of muscle tone and even fracture (Evans et al., 2003; Landi, Cesari, 
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Russo, Onder, Onder, Lattanzio & Bernabei, 2003; Martin & Mathisen, 2005; Cotter & 
Evans, 2006; Nirmalan, Dark, Nightingale & Harris, 2004; Saarnio & Isola, 2010).  
Furthermore, the physical restraint use has been reported to be correlated with numerous 
adverse physical, social and psychological effects in elderly, for instance, impaired 
cognition, mobility, and social function and behavioural symptoms such as 
aggressiveness (Hamers & Huizing, 2005; Evans, Wood & Lambert, 2002). 
Furthermore, older adults reported negative feelings about experiences with physical 
restraints, such as demoralisation and discomfort (Gallinagh et al., 2001).   
During hospitalisation, the elderly patients are posed to risks of complications 
such as skin irritation and breakdown, impaired circulation, nerve damage, 
incontinence, aspiration pneumonia, constipation and diminished functional capacity 
(Smith et al., 2003). Patients who are confused or presented with behavioural problems 
have higher chance of being restrained, hence enhancing the risk of developing 
complications resulting directly or indirectly from physical restraint use (Smith et al., 
2003). In support to this, an early study by Robbins and colleagues (1987) indicated that 
restrained elderly patients were hospitalised longer than non-restrained patients (20 days 
versus 8 days) and that restrained patients were eight times more likely to die during 
hospitalisation as compared to those who were not restrained.  
In other studies by Miles and Irvine (1992) and Neufeld et al. (1999), physical 
restraints were shown to be associated with increased moderate and severe injuries and 
even death. In fact, the food and drug administration (FDA) reported that an estimation 
of at least 100 deaths occurs annually from improper restraint use in the USA (Bray, 
Hill, Robson, Leaver & Walker, 2004) 
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2.4. Reasons on the Use of Physical Restraints 
There are many reasons that the nurses cited for the frequent use of physical 
restraints and these include prevent treatment interference, ensure patients’ safety, 
prevent falls, shortage of staff and control restless patients, etc (Gelkopf, Roffe & 
Werbloff, 2009; Letizia, Babler & Cockrell, 2004). Of these, the most common reasons 
for using restraints are fall prevention and elimination of treatment interference 
(Minnick, Mion & Johnson, 2007). Studies indicated that the most common groups of 
patients being restrained are patients who are 65 years or above, patients with impaired 
cognitive status and poor mobility and patients with history and risk of falls (Minnick, 
Mion & Johnson, 2007). Interestingly, male patients are more likely to be physically 
restrained than females (Minnick, Mion & Johnson, 2007). 
In addition, Hamers et al. (2004) reported in their study that 80% of the 
restrained residents in Dutch nursing homes were restrained to prevent falls and fall-
related injuries. In fact, Shorr and colleagues (2002) found that hospitalised patients 
actually fall more due to the increased agitation brought about by restraints. In support 
to that, it has been shown in a study by Werner and Mendelsson (2001) that patients 
demonstrated the same or more agitated behaviours when placed on restraints. 
Researchers using control groups have found that physical restraint use was associated 
with increased fall rates (Evans et al., 1997). Even so, numerous earlier studies have 
shown that decrease in physical restraint use did not lead to increase in fall incidence 
and fall-related injuries (Evans et al., 1997; Capezuti et al., 1998; Capezuti et al., 1996). 
Restraints may only be a temporary measure to control behaviours or reduce treatment 
interference.   
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According to a study by Strumpf and Evans (1988) using Perceptions of 
Restraint Use Questionnaire (PRUQ) tool, safety was found to be the most common 
reason for use of physical restraints, followed by facilitation of treatment and the safety 
of others (Evans, 1993). Similarly, PRUQ instrument was used in another prospective 
study having 52 Registered Nurses as subjects from 3 nursing units with significant 
elderly populations and patient safety was shown as the most important reason for using 
restraints and providing quiet time was the least important factor (Helmuth, 1995). 
Same study was replicated by Myers and colleagues (2001), exploring the relationship 
between nurses’ use of restraints and their attitudes towards restraint use with older 
adults. Again, preventing patient from falls and interfering with the medical treatments 
were the most justified reasons for restraint use and provision of quiet time was the least 
justified reason.  
In two qualitative studies conducted since 2000, Hantikainen and Kappeli (2000) 
interviewed 20 nurses regarding restraint use and found that habit may be a reason for 
the use of restraints. Hence, nurses’ decisions were mainly based on routine practice but 
not evidence-based practice. Similarly, in another qualitative study regarding nurses’ 
thoughts about physically restraining older hospitalised adults in three Taiwanese 
hospitals, it was shown that physical restraint use was considered routine practice and 
some nurses were indifferent about the use of restraints (Chuang & Huang, 2007).  
In a study by Hamers and colleagues (2004), it was indicated that the use of 
physical restraints among elderly was long term in nature. In fact, an one year-long 
study carried out in a long-term facility using a sample of 98 residents 65 years old and 
above showed that the removal of physical restraint was not associated with the 
  

significant difference in the number of falls before and after the implementation of 
restraint-free policy (Dunn, 2001). With the huge amount of evidence showing negative 
consequences from physical restraint use especially among the elderly patients, it is 
important to scrutinise the issue on the continued use of physical restraints on this 
vulnerable group of patients who are 65 years old or above.  
Understanding the reasons why nurses regard it to be important to use physical 
restraints will influence the structure of interventions to reduce the use, overcome the 
barriers to bring about change, and aid in implementing available alternatives (Moore & 
Haralambous, 2007).  
 
2.5. Nurses’ Knowledge, Attitudes and Practice of Physical Restraint Use 
The underlying attitudes of the staff and their level of knowledge about restraint 
use should be identified because knowledge and attitudes can directly or indirectly 
influence practice. According to previous studies, an association was found to exist 
between physical restraint use and staff knowledge and attitudes towards their use 
(Karlsson, Bucht & Eriksson, 2001; Suen, Lai & Wong, 2006; Weiner, Tabak & 
Bergman, 2003; Werner & Mendelsson, 2001).  
According to a United States prevalence study involving 434 units in 40 acute 
care hospitals, it was found that a 10-fold variation in rates among hospitals in spite of 
controlling for variation in settings, and older adults were over-represented among those 
restrained (Minnick, Mion & Johnson, 2007). According to Hamers and Huizing (2005) 
and Meyer et al. (2009), the ‘culture’ or ‘philosophy’ of care (for instance, attitudes and 
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beliefs of nurses) is believed to be a contributing factor that has strong influence on the 
use of physical restraints. 
In addition, Janelli et al. (2006) used a 70-quesion tool pertaining to restraint 
knowledge, attitude and practice on a sample of 216 Registered Nurses working in acute 
care settings. It was found that although overall knowledge of restraint use was fair, the 
attitudes related to restraint use were positive. An interesting point to note was that 
majority of the subjects was unaware that patients were allowed to refuse restraint use 
on them. This was in contrary to their own belief that they themselves having the right 
to refuse the restraints if they were the patients.  
 
2.5.1. Nurses’ Knowledge about Physical Restraint Use 
Nurses’ educational level and their understanding of restraint use, its alternatives 
and institutional policy influence the frequency of restraint use. Huang and colleagues 
(2003) found in their correlational study that nurses’ knowledge of restraints 
significantly influenced their attitude and behaviours in using restraints in acute care 
settings. Furthermore, the perceived need for restraint use was enhanced by knowledge 
deficit in alternatives to restraints (Chuang & Huang, 2007; Lai, 2007; Saarnio &  Isola, 
2010). 
According to Langley, Schmollgruber and Egan (2011), the injuries were 
primarily due to the incorrect applications of restraints by inadequately trained nurses. 
This shows the importance of proper training to equip the nurses with necessary skills 
pertaining to restraint use. Although there are legal hospital policies regulating the 
application of restraints, the awareness among the nurses was found to be doubtful in 
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the same study (Langley, Schmollgruber & Egan, 2011). Furthermore, there was a false 
belief that the doctors would ‘cover’ a nurse’s practice when they endorsed the 
prescription. In fact, the nurses should be accountable for their own acts should there be 
complications under the Law (South African Nursing Council, 1984). 
In several studies, it was found that there is an association between the staff 
knowledge and attitudes and the use of restraints (Hamers, Gulpers & Strik, 2004; 
Werner, 2002; Healey et al., 2008; Engberg, Castle & McCaffrey, 2008). In systematic 
review by Goethals, Dierchkx de Casterle and Gastmans (2011), it was gathered in two 
studies that inadequate knowledge of potential physical and psychological consequences 
of restraint use can affect nurses’ decision-making process (Chien, 1999; Lee et al., 
1999).  
Interesting, in two studies, registered nurses were found to have a significantly 
higher level of awareness of negative effects by restraint use than other nurses who are 
less highly educated (Murray & Cott, 1998; Terpstra, Terpstra & Van Doren, 1998).  
A recent cross-sectional multicenter and correlational study conducted in 2013 
in 19 Spanish nursing homes comprising of 2,940 residential beds reported that only 
29.2% of 785 nurses had read three or more documents related to restraint use and 
83.7% of them had participated in little or no training regarding restraint use (Farina-
Lopez et al., 2014). In an earlier study by Bryant and Fernald (1997), it was found that 
acute care nurses were not fully aware of the impacts of physical restraints on patients 
and the knowledge deficits were indicated in four areas which were reasons for 
restraints, adverse effects of physical restraints use, current findings on restraint use on 




important to include all these components in the educational programme to devise a 
proper training for the nurses, enhancing their level of knowledge.  
 
2.5.2. Nurses’ Attitudes towards Physical Restraint Use  
Attitudes of the nursing staff are found to influence the decision to use restraints, 
directly posing as important barrier for restraint reduction (Hamers &  Huizing, 2005; 
Moore & Haralambous, 2007). In addition, numerous studies have reported that nurses’ 
attitudes significantly affected the frequency and use of physical restraints (Karlsson, 
Bucht, Eriksson & Sandman, 2001; Werner, 2002). In contrast, one study pointed that 
nurses’ attitudes did not predict their practice of physical restraint (Meyers, Nikoletti & 
Hill, 2001). However, the extent of generalisability is limited since this study only took 
place in an acute hospital. Nevertheless, in order to reduce the use of physical restraints, 
it is important to address nurses’ attitudes and this requires a thorough understanding of 
the respective attitudes.  
Based on several studies, nurses from Sweden, Switzerland and the United 
States are often faced with a moral dilemma which leads to feelings of frustrations, 
concern and discomfort Sweden (Karlsson, Bucht, Rasmussen & Sandman, 2000; 
Hennessy, McNeely, Whittington, Strasser & Archea, 1997; Hantikainen, 1998). In 
contrary, the other two Swiss and Swedish studies found that nurses considered physical 
restraints as necessary measure to control the patients’ challenging behaviours. As a 
result, nurses’ attitudes are found to vary depending on their definitions and 
understanding of restraint use as well as on their cultural and national affiliations 
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(Hantikainen, 2001; Karlsson et al., 2001; Hamers, Meyer, Kopke, Lindenmann, 
Groven & Huizing, 2009; Haut, Kolbe, Strupeit, Mayer & Meyer, 2009).  
Based on a study by Chuang and Huang (2007), the use of physical restraints 
causes the nurses feel uncomfortable, sad, guilty and pitiful for the older patients, 
whereas other nurses feel more in control of the patients’ safety.  Under the influence of 
Asian culture, it is believed that older people should be respected and should stay at 
home to enjoy the company of their families. As a result, these elderly patients 
reminded the nurses of their own grandparents and they tended to show mercy and 
sympathy towards these patients (Chuang & Huang, 2007). Hence, it will be interesting 
to look at this area of research as culture plays an important role in differences in 
nurses’ attitudes about physical restraint use in elderly. 
In contrary, Janelli and colleagues (2006) studied 216 registered nurses working 
in acute care settings and found that the attitudes regarding physical restraint use were 
positive as a majority of subjects were not aware that patients were given the rights to 
refuse to be placed on restraints. In study by Myers et al (2001) using PRUQ as tool, the 
nurses were found to have positive attitude towards elderly in general.  In addition, the 
same study by Helmuth (1995) had the same outcome. Hence, it is important for nurses 
to have positive attitudes towards the physical restraint use in order to deliver 
appropriate care by making correct decisions on the use.   
Interestingly, another study conducted in acute care settings in Israel, Fradkin 
and colleagues (1999) studied the nursing students and found that they continued to use 
restraints even though they had negative attitudes towards restraint use and were 
equipped with sound theoretical knowledge.  
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In order to cope with the conflicting feelings, it was found that nurses tended to 
adopt the strategy of rationalisation which has potential risks of having them persuading 
themselves that they are right even though they might be making inappropriate 
assessment (Chuang & Huang, 2007). However, there is limitation to the study as all the 
participants are females, hence male nurses should be included in future studies for 
enhancing transferability of the study. In another study by Saarnio and Isola (2010), the 
nurses used defend mechanisms such as explaining to themselves that the situation is 
unavoidable and it would be impossible to implement care procedures without the use 
of restraints.  
 
2.5.3. Nurses’ Practice of Physical Restraint Use 
Nurses are closely involved in the care of restrained patients. Their roles begin 
with selecting the least restrictive limb restraint device available. Thereafter, they are 
responsible in the care plans which include frequent assessment of patients’ conditions 
and two hourly removal of the restraints (Lusis, 2000; Irving, 2002). Furthermore, since 
the patients’ movements are restricted, nurses need to frequent change of patients’ 
positions, help with their activities of daily living and assess for any physical or 
psychological effects from the restraint use (Maccioli et al., 2002; The American 
Geriatrics Society, 2004). Nurses become the advocators for patients to inform families 
for need of restraint use and doctors to review. Hence, it is important to assess the 




One component in proper practice of physical restraint use is the duration of 
restraining which means the frequency of removing the restraints. The prolonged 
restraining leads to blood flow shortage and increased pressure on nerves and tissues 
which subsequently cause more damage. Moreover, prolonged immobilisation could 
lead to negative effects on patients’ physical and psychological states. In addition, 
restrained patients with chronic diseases are more prone to developing complications 
due to lower immunity and more susceptibility to infection (Geib, 2012). Hence elderly 
patients are the more vulnerable group, requiring holistic care. With this, nurses’ level 
of correct application of physical restraints is important factor in determining patients’ 
health status. 
 
2.6.   Restraint Reduction/ Alternatives to Restraint Use 
Historically, physical restraint use was first challenged and reduced in European 
countries, however the effort to reduce the restraint use was only brought to light in the 
United States of America (Evans & Strumpf, 1989; Williams, 1989; Castle & Mor, 
1998).  
 
In late 1970s and 1980s, there was increasing number of studies reporting the 
negative consequences related to the use of physical restraints. There were physical 
consequences such as increased morbidity and mortality rates, infection rates, pressure 
sores, confusion and accidental strangulation, and psychological consequences such as 
increased confusion, agitation, denial and indifference (Robbins et al., 1987, Dube & 
Mitchell, 1986; MacPherson et al., 1990; Werner et al., 1989; Mion et al., 1989). In 
1814, the Bethlem patient James Norris was discovered to be restrained in chains for 14 
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years and this created debates and eventually led to the widespread abolition of such 
practice in the United Kingdom. Conversely, even after the ‘non-restraint’ movement 
was initiated in  the first half of the 19th century, all the institutions were slow to 
withdraw the use of physical restraints and many still continued to use strait-jackets as 
restraints on patients and this lasted into the 20th century (Iversen, 2009; Winship, 
2006).  
In 1987, US Congress passed the Omnibus Reconciliation Act of Nursing Home 
Reform (OBRA) with recognition that restraints, involving either pharmacological or 
mechanical interventions, were primary means to handle such behaviours in nursing 
homes (Fisher, Drossel, Yury & Cherup, 2007). OBRA mandated that participatory 
nursing homes implement a restraint reduction program which consists of 
implementation of alternative approaches to medications and reduced reliance on 
antipsychotic medications.  
Though OBRA ’87 regulations are not legally binding in the acute care hospital, 
it has served to draw attention to restraint use in all settings. Restraint use can be 
reduced by improving working conditions, giving nursing staff the opportunity to apply 
what they learnt and make decisions (Pekkarinen, Elovainio, Sinervo, Finne-Soveri & 
Noro, 2006). However, physical restraints still continue to be used extensively in many 
countries worldwide (Iversen, 2009).  
In Australia, there is similar scrutiny of restraint use in aged care facilities. The 
Accreditation Grant Principles 1999 under the Aged Care Act 1997 states that the aged 
care facilities need to demonstrate the delivery of appropriate quality of care. The 
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process involves a review of restraint use policies and staff education about restraint 
minimisation (Department of Health & Ageing, 2005).  
The transition to restraint-free care requires a process of changing from seeing 
behaviour of patients, for instance wandering and fall risk, as a problem to be solved 
with the use of physical restraints to regarding patients’ behaviours as unmet needs or 
change in conditions (Strumpf et al., 1998). The transition process is complex and slow, 
and requires much effort to bring about the successful change (Strumpf et al., 1998).    
One of the approaches to reduce physical restraint use is through use of technical 
aids, such as pillows and bedside mats (Hoffman, Powell- Cope, MacClellan & Bero, 
2003), staff training (Janelli, Stamps & Delles, 2006; Capezuti et al., 2007; Wagner et 
al., 2007), and nurses’ creative and systematic actions (Freeman, 2004; Janelli & 
Kanski, 2002). Furthermore, many alternatives to the use of restraints such as 
environment manipulation, physical and diversion activities, playing soft background 
music and using care plans are suggested in the literature (Suen, Lai & Wong, 2006; 
Antonie, Nina & Steve, 2010).  
However, there is little evidence in the literature pertaining to the use of least 
restrictive alternatives to restraint use in acute care settings (Minarik, 1994; Janelli, 
1995).  From the previous studies, Chien (2000), Suen et al. (2006) and, Kong and 
Evans (2012) reported that nurses have low awareness of alternatives to physical 
restraint. Furthermore, the study by Janilli and his colleagues (1994) found that 44 
percent of nurses in a sample from 17 states were not aware of the availability of 
alternatives to restraints. In addition, there was little awareness of the multiple 
alternatives to physical restraints among the nurses in China (Jiang et al., 2014). 
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In effort to reduce the use of restraints on patients with disruptive behaviours, 
studies have demonstrated the introduction of comfort rooms led to lower rates of 
restraint use in acute care hospitals (Cummings, Grandfield & Coldwell, 2010). The 
space created in comfort rooms was designed with soothing colours, quiet music, soft 
lighting, comfortable furniture and other sensory aids, in order to help reduce patients’ 
levels of stress. The study reported positive findings that the presence of a comfort room 
significantly reduced use of physical restraints (Cummings, Grandfield & Coldwell, 
2010). With this, comfort rooms can serve as an alternative to physical restraint use. 
However, the effectiveness of implementing comfort rooms can be evaluated further in 
a larger population or other institutions as the study was based on one inpatient unit. 
Furthermore, the cost of creating such rooms is factor that the organisation needs to 
consider.  
With the availability of many alternatives to physical restraints, nurses still 
continue to use physical restraints to control their disruptive behaviours. It is important 
to inculcate the nurses with the correct mindsets of using physical restraints, in order to 
deliver safe care to patients and work towards restraint minimisation.  
 
2.7.   Rules and Policies on Physical Restraint Use 
In the United States, federal regulatory agencies and accrediting bodies such as 
Centres for Medicare and Medicaid and the Joint Commission have enforced strict 
regulations in the past 20 years to control the physical restraint use due to their potential 
harm and infringement on patients’ rights (Centre for Medicare and Medicaid, 2010). 
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Despite the strict regulatory policy, the decision to use physical restraints is often 
subjected and driven by the registered nurses.  
Regulation dose play a role in changing the nurses’ practice to some extent. A 
study in Sweden reported that 17 out of 21 nurses changed their minds on using 
physical restraints after they were informed that restraints were not sanctioned by the 
National Board of Health and Welfare (Karlson, Bucht & Rasmussen, 2000). 
With the introduction of the Nursing Home Reform Act (OBRA’87) regulating 
the use of physical restraints leading to huge reduction in their use in the United States, 
legislation and related regulatory mandates which have made changes to the individual 
nursing home restraint policies have shown to reduce restraint use (Dunn, 2001; Marek 
et al., 1996).  
In support with the restraint minimisation, the Japanese Ministry of Health, 
Labour and Welfare launch a national campaign to reduce the physical restraint use in 
facilities/hospitals for older adults (Yoshikawa et al., 2007). Experts and researchers 
developed a manual to assist those facilities in working on restraint minimisation. This 
manual suggests that the facilities develop a special committee to assess the need for 
physical restraints and includes many skills/techniques to reduce restraints (Ministry of 
Health, Labour and Welfare, 2001). In addition, many books and articles were published 
to publicise the restraint minimisation movement (Yoshioka & Tanaka, 1999; Shibao, 
2001; Takasaki, 2004). Despites the national efforts, restraints are still commonly used 
in many facilities in Japan (Yoshikawa et al., 2007).   
For local practice, the physical restraint use is considered as a nursing 
intervention as the nurses make the decision and apply the physical restraints 
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accordingly. However, there is a need for the doctors to put up an order within 24 hours 
of initiation of restraints by nurses. In contrary, the common absence of medical orders 
for initiation or termination of physical restraints indicates that the nurses mostly made 
the decisions (De Jonghe, 2013).  For instance, doctors in China are not involved in the 
process of initiation and termination of physical restraints unless conflicts arise and 
involve discussions with family (Cheung & Yam, 2005). In addition, nurses in Israel no 
longer require the doctors’ permission to use restraint and this was a new regulation 
offered by the Israeli Ministry of Health which allows nurses to decide on restraining 
patients (Natan, Akrish & Noy, 2010). Hence, nurses play an important role in decision 
making process in the use of physical restraints.  
Similarly, there are guidelines for use in Western and European countries and 
these include the usage of least restrictive device necessary, periodical removal of 
restraints, review of orders every 24 hours after physician’s order, and frequent 
reassessment of patients’ responses (Centres for Medicare/Medicaid Services, 2006). In 
England, the Royal College of Nursing offered guidelines stating that physical restraint 
‘should only be used when all other methods of managing the identified problem are not 
considered suitable or have failed...’ (Watson, 2001). Instead of proposing their own 
recommendations for restraint use, the Irish Nurses and Midwives Organisation has 
announced that ‘there is no law authorising the restraint of an adult...’ (Irish Nurses 
Organisation, 2003). Previously, the individual State Nursing Boards (South Australia, 
Western Australia and Tasmania) provided guidelines on restraint use, however there 
are no clear guidelines on restraint use after the National Registration was established in 
Australia (Australia Health Practitioner Regulation Agency).  Hence, restraint 
guidelines tend to vary cross the nations.  
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Based on the study hospital’s policy, there is a set of guidelines on physical 
restraint use for hospital staff to follow and it comprises of domains such as initiation, 
discontinuation, order, assessment, monitoring, notification and education, and 
documentation (Khoo Teck Puat Hospital (KPTH), 2013). Furthermore, the procedures 
are elaborated in three phases- preparation, performance and follow up (KTPH, 2013). 
With a set of clear guidelines for nurses’ reference on the use of physical restraints, the 
level of safe consistent care delivered to the patients is maintained.  
 
2.8.    In-Service/ Education Programme on Physical Restraint Use 
The common component of most restraint minimisation programmes was found 
to be restraint education (Evans, Wood & Lambert, 2002). Staff education is paramount 
to the organization culture modification (Strumpf, Patterson, Wagner & Evans, 1998). 
These education programmes usually focus on enhancing staff knowledge about the 
assessment of restraint risk factors, negative impacts of physical restraint use and 
decision-making process for implementing alternative measures on treating the patients’ 
underlying problems (Evans et al., 1997; Huizing et al., 2006; Testad, Aasland & 
Aarsland, 2005).  
In early 1990s, the publications started to discuss more on the results of 
education and clinical programmes with the aim of reducing the restraint use in long-
term care facilities (Schnelle et al., 1992; Ejaz et al., 1994; Bradley et al., 1995; Evans 
et al., 1997). 
In a qualitative research by Kong and Evans (2012), nurses are concerned about 




suggested that effective education programme pertaining to these areas might reduce 
restraint use. It is argued that physical restraint application may deem ineffective in 
ensuring patients’ safety and comfort, mainly due to improper application techniques 
and lack of understanding of patients’ needs (Cartner & Koroknay, 1993).  
In addition, continuing education was found to increase nurses’ knowledge and 
cause them to less likely to restrain patients in a prospective study (Hancock et al., 
2001). Lack of education could further lead to inconsistencies among nurses’ 
expectations related to physical restraint use resulting in confusion among the nurses 
(Kong & Evans, 2012). Additionally, two quasi-experimental studies by Hancock and 
colleagues (2001) as well as Yeh and colleagues (2004), continuing education was 
shown to increase nurses’ knowledge resulting in less likelihood of restraining patients. 
In the same study by Yeh et al. (2004), continuing education including in-service 
programme facilitated a significant improvement on nurses’ attitude and perceptions of 
restraint use, but had no significant change in clinical practice probably due to the short 
time (ie. a three day lapse between pre- and post-test) for nurses to incorporate their new 
attitude and knowledge into their clinical practice. Hence, time is crucial factor to 
consider in a pre- and post-test study in future.  
In a study on restraint reduction education programme by Huizing et al (2009), it 
was found that the education did not significantly decrease the use of physical restraints 
among residents in long term care facility. A point to note is that only 30% of the total 
nursing staff in intervention group participated in the educational program, posing a 
significant threat to internal validity by not following the strict protocol. However, this 
study concluded that an education programme for nurses seems to protect the nursing 
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home residents form an increasing physical restraint use though the program did not 
decrease the restraint use in a short term (Huizing et al., 2009).   
In support to the feasibility of education programme in reducing the use of 
physical restraints, Pellfolk et al. (2010) found that residents who were under care of the 
staff undergoing education programme were less likely to be placed on physical 
restraints. Additionally, a Finnish study reported that nurses’ participation in continuing 
education in caring for older adults is associated with better nursing actions related to 
physical restraint use (Saarnio et al., 2009).  
In a prospective clinical trial study by Lai and colleagues (2013), there was no 
significant reduction in restraint rates even after the staff education programme was 
introduced. However, it was observed that there was an increase in the intermittent 
restraint use and a decrease in the continuous restraint use, as compared to the control 
hospital which had an increase in restraint use rates. This highlighted the feasibility of 
an education programme in restraint reduction to some extent.  
In a prospective pretest-posttest study by Smith and colleagues (2003), the data 
analysis illustrated that there was a decrease in the number of physical restraint used on 
patients with disruptive behaviours in the acute care setting after implementing restraint 
reduction education programme. With the education programme in place, the most 
significant finding was associated with the number of patients not restrained due to the 
successful use of optional interventions and measures documented (Smith et al., 2003). 
This showed the effectiveness of an education programme in empowering the nurses 
with the knowledge of using alternatives. Through education, increased staff’s 
awareness can change their knowledge, attitudes and practice of restraint use.    
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Furthermore, the results of increased staff knowledge, positive change in their 
attitudes and reduced restraint use after introduction of education programme were 
confirmed by other studies (Weiner, Tabak & Bergman, 2003; Suen, Lai & Wong, 
2006; Kuske, Luck & Hanns, 2009; Pellfolk, Gustafson, Bucht & Karlsson, 2010). 
Similarly reported by Smith and colleagues (2003) in a cross-sectional study, an 
education programme which emphasised the risks of physical restraints and introduced 
the benefits of innovative optional measures significantly decreased the overall 
incidence and duration of restraint use. Similarly, in two randomised controlled studies 
having education programme as intervention (Testad et al., 2005; Evans et al., 1997), an 
education programme was shown to reduce the use of physical restraints. In addition, 
secondary outcome of the study by Testad and colleagues (2005) was that staff learnt to 
take an individualised care approach to relate better to people. Hence, a standard 
education programme plays an important role in clinical practice.  
It is interesting to note that one study argued that previous training on restraint 
use was not statistically significantly associated with attitudes, knowledge and practices 
(Suen et al., 2006). This seems to show inconsistency with the findings of studies as 
mentioned. However, this discrepancy may not reflect the actual situation as the study 
was based on convenience sample from two rehabilitative settings in Hong Kong.  
To dispel nurses’ misconceptions, in-service programs are repeatedly suggested 
in many studies as a strategy to educate nurses to understand the criteria and 
appropriateness of physical restraint use, to cope with negative feelings they might have 
and to handle ethical issues and moral obligations due to physical restraint use (Chuang 
& Huang, 2007; Kontio et al., 2010; Pellfolk et al., 2010). In-service training is 
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considered an easy and economical way to distribute the education (Pellfolk et al, 
2010). Additionally, Kontio et al. (2010) recommended the focus of the education 
programme should be on patient-staff communication with staff’s consideration of 
patients’ feelings, written clinical guidelines and ethical and legal issues on restraint use 
and their alternatives.  
According to a systematic review conducted by The Joanna Briggs Institute 
(2002), the common issues highlighted in many education programmes are as follows: 
1) Impact of physical restraint; 
2) Patients’ rights and autonomy; 
3) Myths and misconceptions about the use of restraints; 
4) Ethical aspects of restraining people; 
5) Legal and legislative aspects of restraint use and restraint minimisation; 
6) Dangers and adverse outcomes as a result of physical restraint; 
7) Specific behavioural problems (reasons or management), including 
agitation, wandering, treatment interference, risk of falling and positioning 
problems; 
8) Restraint alternatives. 
 
These are some of the areas that can be included in the topics of restraint 
education programme, however some of the contents must be modified to be applicable 
to the local study context.  
According to a Cochrane review of six included studies by Mohler et al. (2012), 
the total amount of education ranged from six to ten hours with different numbers of 
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educational sessions which range from one to ten sessions. The duration of individual 
sessions varied from 30- to 40-minute sessions to full-day seminars. The findings of this 
review showed that education programme targeting nurses were not effective in 
reducing the physical restraint use in geriatric long-term care, however it is not 
conclusive due to the limited number of studies with various methodological 
shortcomings, such as no considerations of an adjustment for cluster randomisation in 
analyses and different definitions of physical restraints in the studies (Mohler et al., 
2012).    
According to a systematic review by Evans, Wood and Lambert (2002), the 
duration of education programmes varied from one hour to 12 weeks in residential 
settings. Only three studies reported durations of education programmes in acute care 
settings. One study reported based on 23 formal classroom in-service programmes and 
the remaining two reported programmes which took place for four to eight hours. 
However, cost and labour need to be considered as short in-service programmes tend to 
be more appropriate where the impacts are similar regardless of the durations. In Asian 
context, a quasi-experimental study was done to examine the effectiveness of 
educational program (four to 6.3 hours), however a limitation was that it was a one-
group study (Yeh et al., 2004). In same context, another quasi-experimental study with 
two groups was done with the same aim and an education programme with shorter 
duration of 90 minutes showed the same significant positive impact on nurses’ attitudes 
and knowledge related to practice of restraint use (Huang, Chuang & Chiang, 2009). 
Considering cost-effectiveness, 90-minute in-service programme would be sufficient to 
change nurses’ knowledge, attitudes and practice of physical restraint use.  
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2.9.   Theoretical Framework of the Study -  Social Learning Theory 
Theory of social learning by Albert Bandura (1977) is used to explain the 
relationships between factors influencing the use of physical restraints by nurses. From 
this, it offers a framework to learn the process of reducing physical restraint use in acute 
care hospitals. The social learning theory explains the ways of human behaviours link to 
the interactions among one another and these include the environment in which they 
live and work in (Bandura, 1977). For instance, nurses influence one another in decision 
making process of restraining patients with problem behaviours. Their actions are based 
on the fact that the activities are deemed appropriate since the experts carried out those 
observed actions. Personal and environmental factors were found to have intricate 
connections and influence one another (Bandura, 1977). In addition, experiences of 
individuals’ behaviours determine their actions.  
The social learning theory also explains about how the human behaviours can be 
influenced by external forces. There are continuous reciprocal interactions between 
behavioural, cognitive and environmental factors and these are associated with the 
human behaviours and actions (Bandura, 1977). When this happens, people select and 
process the stimuli received from the environment. Coupled with all the internal 
motivation, external forces determine human behaviours in various situations through 
the social learning theory. In a nutshell, human behaviours depend on the circumstances 
in the environment people are in. This concept applies the acute geriatric settings in 
which the nurses and patients interact with. It is represented by Bandura (1977) as 
B=ƒ(P,E), which means that behaviour (B) being a factor (ƒ) of Person (P) and the 
environment (E), and it is a unidirectional notion of interaction (Bandura, 1977).  
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In addition, the second concept illustrates that the personal and environmental 
factors are bidirectional as they interact with one another (Bandura, 1977). Hence, it is 
represented by B= ƒ(P        E). In this way, the social learning theory shows that 
interaction is a process whereby behaviour, personal and environmental factors are 
determinants of one another (Bandura, 1977). In relevant to the study context, people’s 
behaviours are due to the continuous interactions of personal and environmental factors 
as shown in Figures 1 and 2. 
 
Figure 1: Concept of Social Learning. Adapted from Meaney, Bohler, Kopf, Hernandez 




Figure 2. Interaction Concepts of Social Learning. Adapted from Meaney, Bohler, 
Kopf, Hernandez & Scott (2008). Journal of Experimental Education, 31(2), 194. 
 
In the process of learning, Bandura (1977) proposed that human beings learn 
mostly through observations of others. For instance, people are observed to laugh when 
they see others laugh, cry when they see others cry, clap when others applaud (Bandura, 
1977). These were referred as modelling determinants (Bandura, 1977). As a result, 
appreciate and acceptable behaviours are ensured when the individuals observe and 
imitate the models and experts accordingly.  Based on Bandura’s theory, this study will 
be conducted to determine how nurses learn and influence one another in the acute 
setting.  
The process of observation is based on four components namely “attention, 
retention, motor reproduction and motivational”. During the attention process, 
individuals learn from observation by “attending to and perceiving accurately the 
modelled behaviours”. The retention component involves the remembering of the 
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observed modelled behaviours and observers are benefited from this when the response 
patterns correspond to the memory of the accurate observations (Bandura, 1977). The 
motor reproduction process coverts the “symbolic representation to relevant actions” 
and the cognitive organisation of responses involve their initiation, monitoring and 
refinement of actions based on feedback (Bandura, 1977). During the motivational 
stage, individuals tend to exhibit behaviours that bring about desired outcomes as they 
do not display everything learned (Bandura, 1977). These processes must work together 
to produce the matching performances that will be of value. As an individual observes 
the model’s performance, he or she forms the idea of how to bring about the behaviour 
under such appropriate circumstances (Bandura, 1977). In this way, people guide their 
own actions based on prior notion instead of outcomes.  
Besides observational learning, reinforcement learning plays an important role 
in social learning (Bandura, 1977). As stated by Bandura (1977), “In social leaning 
theory, reinforcement is considered a facilitative rather than a necessary condition 
because factors other than response consequence can influence what people attend to”. 
In other word, when a model’s behaviour was shown to be effective to produce desired 
outcomes, it enhances observational learning due to the fact that the observer pays more 
attention to the model’s action (Bandura, 1977). In this way, the devised educational 
program needs to take into the account of having real-life scenarios of how 
senior/model nurses make decisions on physical restraint use based on respective cases.   
Social learning theory also elaborates on the concept on diffusion of innovation 
(Bandura, 1977). The process of innovation diffusion comprises of introducing new 
behaviour, adopting at a rapid rate, then stabilising or declining based on the functional 
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value (Bandura, 1977). However, the acquisition and execution of certain innovative 
behaviours in practice depend on appropriate modelling. Furthermore, effective 
communication among the people involved is essential to determine the success of 
innovation diffusion (Bandura, 1977).  
This theory will guide the progress of the research study. Through these four 
stages, nurses learn to use physical restraints by observations, remembering, refining 
and selecting those actions that they think will bring about positive impacts, and these 
can be achieved by attending educational program. This social learning is influenced by 
interactions of personal factors, environment and behaviours. Furthermore, when the 
innovations bring about significant beneficial results, more people will try what they 
have learnt. Hence real-life examples with explanations of rationales can be included for 
discussion in the education programme to enhance the feasibility and practicality. 
 
2.10.    Research Gap 
Although a number of studies measuring the attitudes, knowledge and/or 
practices of nursing staff towards restraint use have been conducted in acute (Myers et 
al., 2001), elder care (Karlsoon et al., 2001; Myers at al., 2001) and psychiatric (Lee et 
al., 2001; Wynn, 2002) settings, only one quasi-experimental study on examining 
effectiveness of in-service programme on attitudes, knowledge and practice in asian 
context (Huang et al., 2009). None has been done locally.  Clearly, there is paucity of 
literature examining the nurses’ attitudes, knowledge and practice towards restraint use 




As compared to Western and other Asian countries, Singapore has a different 
culture and healthcare system which may result in difference in nurses’ knowledge, 
attitudes and practice pertaining to decision-making process in physical restraint use.  
Furthermore, there are guidelines for use in Western and European countries and these 
include the usage of least restrictive device necessary, periodical removal of restraints, 
review of orders every 24 hours after physician’s order, and frequent reassessment of 
patients’ responses (Centres for Medicare/Medicaid Services, 2006). However, the 
guidelines on physical restraint use and legislation in place to regulate the use of 
restraints in Singapore tend to differ from other countries, hence it is worthwhile to 
understand the nurses’ knowledge, attitudes and practice of physical restraint use in 
local context.  
Despite all the negative consequences (such as pressure sores, constipation, loss 
of muscle tone and even fracture) caused by physical restraint use, nurses in the hospital 
continue to use the physical restraints on elderly patients and no proper well-established 
evidence based educational programme has been introduced to create awareness among 
the nurses.  Therefore, the aim of the study is to examine the nurses’ attitudes, 
knowledge and practice towards restraint use in an acute geriatric setting with the 
introduction of in-service education programme. 
 
2.11.    Chapter Summary 
In summary, the primary purposes of physical restraints are to prevent falls, 
maintain patients’ positions, reduce treatment interference risk and protect patients from 
harming themselves or others. However, physical restraint use has been reported to be 
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correlated with numerous adverse physical, social and psychological effects in elderly, 
for instance, impaired cognition, mobility, and social function and behavioural 
symptoms such as aggressiveness. Furthermore, physical restraints were shown to be 
associated with increased moderate and severe injuries and even death in many studies. 
In fact, the food and drug administration (FDA) reported that an estimation of at least 
100 deaths occurs annually from improper restraint use in the USA. In order to curb the 
unnecessary and inappropriate use of physical restraints, the underlying attitudes of the 
staff and their level of knowledge about restraint use should be identified because 
knowledge and attitudes can directly or indirectly influence practice.  
Though OBRA ’87 regulations are not legally binding in the acute care hospital, 
it has served to draw attention to restraint use in all settings. Restraint use can be 
reduced by improving working conditions, giving nursing staff the opportunity to apply 
what they learnt and make decisions (Pekkarinen, Elovainio, Sinervo, Finne-Soveri & 
Noro, 2006). However, physical restraints still continue to be used extensively in many 
countries worldwide (Iversen, 2009). The common component of most restraint 
minimisation programmes was found to be restraint education (Evans, Wood & 
Lambert, 2002). These education programmes usually focus on enhancing staff 
knowledge about the assessment of restraint risk factors, negative impacts of physical 
restraint use and decision-making process for implementing alternative measures on 
treating the patients’ underlying problems (Evans et al., 1997; Huizing et al., 2006; 
Testad, Aasland & Aarsland, 2005).  
Despite all the negative consequences caused by physical restraint use and 
evidence showing education programmes as effective means to enhance nurses’ levels 
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of knowledge, attitudes and practice of physical restraint use, no in-service or education 
programme is implemented in the study hospital to create the awareness among the 
nurses. Furthermore, no research study related to this area has been done locally thus 
far.  Considering cost-effectiveness and based on previous studies, 90-minute in-service 
programme would be sufficient to change nurses’ knowledge, attitudes and practice of 
physical restraint use. Therefore, the aims of the study are to examine the nurses’ 
knowledge, attitudes and clinical practice about physical restraint use among the elderly 
in the acute care settings in Singapore, and to develop an in-service education 
programme according to the information elicited from the first phase of the study and 














Chapter 3 Methodology 
 
The methods of the study used are described in this chapter with elaborations on 
the research design, setting, study participants, outcome measures, development of in-
service education programme, data collection procedures, ethical considerations, and 
data analyses.  
 
3.1.     Research Design 
The study was conducted in two phases.   
In phase one study, a cross-sectional, descriptive correlational study was 
conducted using reliable and valid questionnaires. A cross-sectional study design 
involves the collection of data once the phenomena under study are established during a 
single period of data collection (Polit & Beck, 2012). With the purpose of determining 
the relationships among variables such as the social demographic variables, and 
knowledge, attitudes and practice of restraint use, descriptive correlational study was 
chosen.  
In phase two study, a pilot quasi-experimental study of pretest-posttest control 
group design was used due to time and logistic constraints. It involves comparison of 
the intervention and control groups’ levels of knowledge, attitudes and clinical practice 
before and after the education programme. Quasi-experiemental pretest-posttest study 
requires an intervention (which is the education programme in this study) but lacks 
randomisation whereby the subjects were purposefully selected into the control and 
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intervention groups in this phase of study. With purposeful selection of subjects into the 
intervention and control groups, both groups are ensured to be similar at baseline, 
inferring that any posttest difference in the outcome measure is the result of the 
proposed intervention (Polit & Beck, 2012). In this case, the proposed intervention is 
the in-service education programme.  
 
3.2. Setting  
     The study was conducted in an acute care hospital in Singapore and this 550-
bedded hospital is located in the north part of the island.  
Phase One 
Out of the 21 wards in the hospital, three general geriatric wards were selected 
for the study.  There are approximately 40 to 60 nurses working in each of the selected 
wards.  
Phase Two 
As it is a pretest-posttest study, two out of the three general geriatric wards as 
mentioned in second phase of the study were selected, having subjects from each of the 
two selected wards purposefully chosen for each arm of the study. In comparison, the 
two selected wards are of similar settings—C class wards where nurses deliver care to 





3.3. Study Participants 
3.3.1. Sampling Method 
Phase One 
The study was conducted in three general geriatric wards in a 550-bed local 
acute care hospital. A convenience sample was chosen due to time constraint and cost 
effectiveness. All the nurses from the participating wards were recruited.  
Phase Two 
The study was conducted in two of the three geriatric wards in the same hospital  
as it is comparable based on their similar settings and nurses of similar socio-
demographic characteristics working in the two selected wards. A convenience sample 
of 20 participants was chosen for intervention and control groups each.  
 
3.3.2. Inclusion and Exclusion Criteria 
The inclusion and exclusion criteria for the subjects in phase one and two of 
study were the same. 
 
3.3.2.1. Inclusion Criteria 
All full-time registered and enrolled nurses who are 21 years old or above and 
have at least six months of working experience in geriatric wards of an acute tertiary 
care hospital in Singapore were recruited. Six months of working experience is required 
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as it is considered to be the end of the probation period for all new staff in the study 
hospital. 
 
3.3.2.2. Exclusion Criteria 
Recruited nurses who have never used physical restraints before or are caring for 
less than 65 years old patients were excluded from the study. This is because elderly are 
defined as persons aged 65 years and older (Ministry of Social and Family 
Development, 2009). 
 
3.3.3. Sample Size Calculation 
Phase One 
Sample size was calculated based on the power handbook by Cohen (1992). 
Alpha was set as .05, statistical power was set as .80 and the effect size as set as 
medium.  Correlation test was chosen as the preferred statistical test. As a result, 
minimum of 85 participants were needed (Cohen, 1992). 
 
Phase Two 
The same group of nurses who were recruited from the same ward in phase one 
of the study was recruited in this pretest-posttest pilot study. It is recommended that 
10 to 20 participants per group would be sufficient to implement a pilot study which 
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aims to examine the group differences independently (Kieser & Wassmer, 1996; 
Hertzog 2008). Therefore, 20 subjects were be recruited from each of the two 
designated geriatric wards. Total of 40 subjects were required in the study, having 20 
for each study arm. 
 
3.4. Outcome Measures 
The outcomes measures in phase one and phase two of the study include 
knowledge, attitudes and practice of physical restraint. The nurses’ socio-demographic 
variables were also assessed.  
The questionnaire includes demographic data and three scales (See Appendix I). 
The three instruments are the Knowledge of Physical Restraint Use (KPRU) scale, the 
Attitudes of Physical Restraint Use (APRU) scale, and the Practice of Physical Restraint 
Use (PPRU) scale (Huang, Chuang & Chiang, 2009). Permissions to use the scales were 
sought from the author who owns the copyright of the instruments (Refer to Appendix 
II).  
Section A. Section A consists of the demographic information which includes 
age, gender, nationality, ethnic group, length of nursing experience, highest completed 
nursing qualification and job position.  
Section B. Section B uses The Knowledge of Physical Restraint Use (KPRU) 
scale. The KPRU was originally developed by Houston and Lach (1990) and it consists 
of 14 items. Each correct answer scores 1 point and each incorrect or undecided answer 
scores as nil, with total score range from 0 to 14. The higher the score, the higher the 
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knowledge level the respondent has related to restraint use. It was later developed by 
Huang et al (2003) in their context and the Kuder- Richardson formula 20 of this scale 
was .61.  
Section C. Section C uses The Attitudes of Physical Restraint Use (APRU) 
scale. The APRU items was originally developed by Scherer, Janelli, Wu and Kuhn 
(1993) to examine the nurses’ attitudes towards physical restraint use in nursing homes. 
It comprises of eight items and was designed based on a 5-point Likert scale ranging 
from strongly disagree (1) to strongly agree (5). The total scores range from 8 to 40. 
Scores represent the extent of correlation with the level of participants’ tendency to 
using physical restraints in their practices. The higher the score, the lower the tendency 
the nurses use the physical restraints. A nurse scoring 35 or above will have less 
likelihood of restraining the patient as compared to the one scoring below 10. The 
Cronbach’s alpha reliability was .66 in previous study (Huang, Chuang & Chiang, 
2009). 
Section D. Section D uses The Practice of Physical Restraint Use (PPRU) scale. 
Scherer and colleagues (1993) originally designed and developed the PPRU, which 
measures degree of correct use of physical restraints. This scale consists of 16 items 
scored on a 3-point Likert scale, with higher scores indicating level of proficiency at 
using physical restraints properly. In term of the frequency of correct use, “never” is 
scored as 1 point, “sometimes” is scored as 2, and “always” is scored as 3, with total 
score range between 16 and 48. The higher the scores, the higher the proficiency the 
nurses have in the application of physical restraints. The Cronbach’s alpha for reliability 
in previous study was .77 (Huang et al., 2009).  
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Internal consistency reliability was used to test the reliability of the scale based 
on the 116 responses. Internal consistency involves evaluation of summing item scores 
of the scales and tests, and scales with good internal consistency reliability comprise of 
items that measure that particular attribute and nothing else (Polit & Beck, 2012). This 
reliability test was chosen as it is the most widely used reliability approach with the fact 
that it is economical requiring only one administration. Normal range of values is 
between .00 and +1.00, and higher values reflect higher internal consistency. The value 
‘.00’ stands for error and value ‘+1.00’ stands for no variable error (Frankfort-Nachmias 
& Nachmias, 2008). Reliability coefficients less than .60 are considered low and show 
‘limited instrument reliability and consistency in measurement with high random error’ 
(Grove, Burns & Gray, 2013). 
The same questionnaire used in phase one was used in pre-test and post-test in 
phase two of the study.  
Feedbacks on the in-service education programme were gathered from the 20 
participants after the education programme. They were based on four open ended 
questions which are stated as follows (see Appendix I): 
1. What do you like the most about the in-service session? 
2. What do you dislike the most about the in-service session? 
3. What are the improvements that could be made on the in-service session? 





3.5. Development of In-Service Education Programme 
Phase one results were mainly used to guide the researcher to develop the In-
service educational programme. Based on the data gathered from 116 participants, the 
results in Chapter 4 showed that mean KPRU score was 9.97 (SD = 2.42) which has 
passed the mid-point of 7 marks, mean APRU score was 19.47 (SD = 3.99) which is 
lower than the mid-point of 24, and mean PPRU score was 41.53 (SD = 3.26) which is 
relatively higher than mid-point of 32. This shows that overall the participants had high 
knowledge, positive attitude and good clinical practice about physical restraint use. It 
seems that equal amount of time should be allocated to each of the three components, 
namely knowledge, attitudes and practice without concentrating particularly on certain 
topic. 
However, while looking at the individual components in each scale, it was found 
that only 37.1% of the participants scored for item 18 in KPRU scale and 49.1% of 
participants answered correctly for items 26 and 27 respectively in KPRU scale. Hence, 
the educational programme should stress more on the areas focusing on the possibility 
of using physical restraints contributing to increased patients’ confusion, the possibility 
of inflicting harms on self and others once restraints are put on, and lastly the incorrect 
fixing of the restraint belt to the bedrails when patients are restrained on beds. All these 
misconceptions must be highlighted and corrected during the in-service session.  
Furthermore, for APRU scale, the majority of the participants had poorer 
attitudes of believing that physically restrained patients will maintain their self-respect 
(M = 3.03, SD = 1.00), followed by believing that patients under physical restraint lose 
their sense of place and become more confused (M = 2.77, SD = 0.95), and lastly 
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feeling guilty when the physically restrained patients’ family comes to visit (M = 2.76, 
SD = 0.86). These are the three components that the majority of the participants scored 
relatively high, which implies that the participants tend to restrain the patients under 
these circumstances or with these mindsets. With this, it is important to focus more on 
these three areas in the in-service educational programme to correct the nurses’ 
mindsets to develop better attitudes towards physical restraint use. 
In addition, the individual scores for respective components in the PPRU scale 
tended to fall between 2 and 3 in the 3-point Likert scale. The relatively distinct lower 
scores fall under the components of “I believe I am justified in physically restraining a 
patient” (M = 2.40, SD = 0.54), “physical restraints is my first choice to control 
confused or irritated patients” (M = 2.34, SD = 0.65), “I prefer chemical restraint to 
physical restraint” (M = 2.31, SD = 0.67), and “I will use anything I deem appropriate to 
restrain the patient” (M = 2.25, SD = 0.71). With these results deduced, the components 
of in-service educational programme focus more on these four areas.  
The contents of the in-service education programme were then developed based 
on the information elicited from phase one of the study as mentioned, relevant evidence-
based literature, and expert opinions and clinical experience from the nurse specialists 
who are specialised in patients’ safety in area of physical restraint use.  Three nurse 
specialists gave some constructive feedbacks on the contents of the in-service 
educational programme in order to make it more relevant to the study hospital context. 
As a result, the content of the program includes aims of the programme, statistics of 
physical restraint use, negative consequences of using physical restraints, general 
  
	
perceptions of restraint use, hospital work instructions for restraint use, alternatives of 
physical restraints, and knowledge, attitude and practice of physical restraint use.  
The in-service education programme was carried out in Power-Point 
presentations, scenario sharing and discussion. The Power-Point presentation slides are 
attached (see Appendix III). To further enhance the nurses’ knowledge, attitudes and 
clinical practice of physical restraint use, pamphlets on the important points of the in-
service programme on physical restraint use were created and distributed to the 
participants at the end of the in-service education programme for them recap (see 
Appendix IV). Again, the pamphlets were reviewed by the same nurse specialists who 
had commented on the content of in-service education programme. All the materials 
were edited before delivering to the participants during the programme.  
 
3.6. Data Collection Procedures 
Phase One 
Permission to approach the nurses was sought from the ward nursing 
managers. The subjects were randomly selected from the three geriatric wards. The 
questionnaires were distributed to the nurses who meet the inclusion and exclusion 
criteria, by the researcher. The participants were assured on the confidentiality as the 
responses in the surveys were anonymous and the locked boxes were provided for 
them to place the completed surveys in the respective wards. All participations were 
voluntary and each participant took approximately 10 minutes to complete the 
survey. Implied consents were given by the participants when they were willing to 
  
	
accept and fill up the surveys. The researcher collected the surveys from the boxes 
once every week until the response rate reached 85%. It was an one-time 
administration that participants were not called up if there were incomplete 
responses. The researcher from Alice Lee Centre for Nursing Studies (National 
University of Singapore) has undergone training of proper data collection procedures 




The data collection for phase two study is illustrated in Figure 3. The ward 
managers helped to identify potential participants who meet the same inclusion and 
exclusion criteria. The inclusion and exclusion criteria are the same as those in phase I 
of study. Permission to approach the nurses was sought from the ward nursing 
managers. The potential subjects were informed of the study during roll-call sessions 
and they were contacted with the help of the ward managers.  
Nurses in one of the two designated geriatric wards were assigned to the 
intervention group while the nurses in the other geriatric ward were assigned to the 
control group. The education programme was delivered to the nurses in an intervention 
group. The control group did not receive the programme.   
Before the in-service education programme commenced, the participants needed 
to give written consent. The consent process took place in the ward discussion room to 




subjects were given adequate time, for instance, one week or to their preference to 
consider about the participation. The potential subjects were informed of the study and 
the information includes the date, time and location of consent taking and 
commencement of the study. The researcher was available to answer any queries raised 
by the participants and all participations were voluntary. The researcher who took the 
informed consents from the subjects made the first contact with them.  
The control and intervention groups took the pre-programme questionnaires in 
their respective ward tutorial rooms at the same time. In order to prevent the risk of 
cross-contamination of data between the intervention and control groups, participants in 
the intervention group were reminded on the importance of not discussing about the 
details of the in-service education programme before completion of the post-test 
questionnaires.  Once consents were taken, they had to fill up the pre-test questionnaire 
includes demographic data and three scales (the Attitudes of Physical Restraint Use 
(APRU) scale, the Knowledge of Physical Restraint Use (KPRU) scale, and the Practice 
of Physical Restraint Use (PPRU) scale). Thereafter, the programme was conducted by 
a physical restraint nurse specialist. To the participants’ convenience, the education 
sessions took place in the ward’s tutorial room on the selected days after their morning 
duties. The in-service program took about 90 minutes to complete. 
Two weeks after attending the programme, the same questionnaires were 
distributed to the same group of participants to complete. An evaluation after two weeks 
from the completion day of program was repeatedly mentioned in previous study and 




intervention groups took the pre- and post-programme questionnaires in a ward tutorial 




















Enrolment   
(Consent taking)  
Allocated to intervention 
group (n = 20) 
Baseline assessment  
Pre-intervention surveys 
 
Allocated to control group 
(n = 20) 
Baseline assessment  
Pre-intervention surveys 
 
Completed the intervention 
(in-service educational 
programme) 
Follow-up assessment  
Post-intervention surveys 
(n = 20) 
Follow-up assessment  
Post-intervention surveys 
(n = 20) 
2 weeks later  2 weeks later  
Figure 3. Participant flowchart 
 
Assessed for eligibility 




3.7. Ethical Considerations 
This research study was approved by the Institutional Review Board of the study 
hospital (see Appendix V).  Permission to use the Attitudes of Physical Restraint Use 
(APRU) scale, the Knowledge of Physical Restraint Use (KPRU) scale, and the Practice 
of Physical Restraint Use (PPRU) scale was sought from the author before data 
collection commenced (see Appendix II). 
During the data collection, the nurse managers were informed about the details 
of the research study and permission to approach the nurses to be included into the 
study was sought from the nurse managers.  The nurses in the selected wards were 
given the participant information sheets with explanations on the research study’s 
details and confidentiality.  The researcher answered any nurses’ queries regarding the 
study. Written informed consents were then sought before the start of the data 
collection.  To ensure confidentiality, the respondents were then required to place the 
completed questionnaire surveys in the locked boxes provided in the respective wards.   
The research data was stored in a stand alone PC in the Alice Lee Centre for 
Nursing Studies.  Only the research team members have access to the research data.  
The electronic research data are protected with password and only the research team 
members have the password.  Hardcopy of the research data are kept in a locked 
cupboard in Alice Lee Centre for Nursing Studies. The data will be stored for 6 years 
after study completion. The trained personnels from Alice Lee Centre for Nursing 
Studies (National University of Singapore) are in charge of the data and safety 
monitoring, ensuring that the study data is authentic, accurate and complete during their 





No identifiers were collected for phase one of the study as anonymous 
questionnaire surveys were used. All participations were voluntary. There were no direct 
benefits or risks involved, and no direct interaction was involved between the researcher 
and participants during the sample recruitment period. 
Phase Two 
Before the in-service education program commenced, the participants needed to 
give written consent. The consent process took place in the ward discussion room to the 
participants' convenience since they hold their daily roll calls in that room. Furthermore, 
the room is quiet and conducive for the researcher to explain the details of the research 
to the potential participants and also for the participants to have a clear mind to consider 
about participating in the study. Consent taking was done on a one to one basis to 
provide privacy to subjects. The participants were informed of the study and information 
included the date, time and location of consent taking and commencement of study. 
Adequate time, for instance, one week or to their preference, was given to the potential 
subjects to make decision. No ward managers or higher hospital authority person was 
around during the consent taking process to minimise the possibility of undue influence. 
The researcher was available to answer any queries raised by the participants and all 
participations were voluntary.  
There might be risk of cross-contamination of data between the intervention and 
control group, for instance, the participants in the intervention group might discuss the 
content of the program with those in control group. In order to minimise the risk, the 




discussing about the details of the in-service educational program before completion of 
the post-test questionnaires. 
 
3.8. Data Analysis 
Data was analysed using the Statistical Package for the Social Sciences (SPSS) 
Version 22.0 software (SPSS 22.0, 2014).  All analyses were repeated to ensure 
accuracy. A p-value of <0.05 was set to be statistically significant.  All the data were 
randomly counter-checked by the team researchers after entering into the software.  
 
Phase One 
Descriptive statistics were used to summarise frequencies and percentages for 
the categorical variables and means and standard deviation (SD) for the continuous 
variables of the demographic data.  Normality test was done for all data to test if they 
are normally distributed.  
Mean and standard deviation (SD) were analysed for the continuous data of 
individual categories and total scores for Section B of questionnaire (APRU Scale). 
Frequencies and percentages for the categorical variables were summarised for 
individual variables and total scores of Section C (KPRU Scale) and Section D (PPRU 
Scale) in the questionnaires. From the results, the components of three scales with 
relatively lower scores were identified and emphasized more during the educational 




For determining the differences in nurses’ knowledge, attitudes and clinical 
practice between different socio-demographic subgroups (e.g. age, gender, nationality, 
ethnic group, length of nursing experience, level of nursing qualification and job 
position), independent t-test and one-way ANOVA were used to evaluate the effects of 
individual factors on KPRU, APRU and PPRU scores, provided that the data were 
normally distributed. Otherwise, Man-Whitney U test and Kruskal-Wallis test were 
used for data which were not normally distributed.  Furthermore, Spearman ranked 
correlation tests were used to determine the relationships among the socio-demographic 
characteristics, KPRU, APRU and PPRU.  
 
Phase Two 
Descriptive statistics were used to describe the participants’ characteristics. 
Frequency and percentage were used to describe categorical variables and mean and 
standard deviation (SD) were used for continuous variables. Normality test was used to 
test if the sets of data were normally distributed in order to determine subsequent tests 
(parametric or non-parametric tests) that could be used. Mean scores and standard 
deviation (SD) values were used to identify the knowledge, attitude and practice scores 
of the nurses. Independent t-tests  or Mann-Whitney U tests were used to compare the 
baseline pre-test and post-test data of the intervention and control groups.  Paired t-tests 
or Wilcoxon Signed rank tests were used to compare the differences in pretest-posttest 





To further illustrate the possible effectiveness and feasibility of the developed 
education programme, the number of physical restraints used was calculated before and 
after the in-service education programme for comparison.  
 
 
In the next chapter, the results will be elaborated based on data cleaning process, 
demographic data of the study sample, internal consistency reliability of the three scales 
(KPRU, APRU and PPRU), nurses’ levels of knowledge, attitudes and clinical practice 
(in terms of means, standard deviations and percentages for items in the scales, and 
means and standard deviations for total scores of the three scales), assumptions with 
normality tests, the differences in nurses’ knowledge, attitudes and clinical practice 
between different socio-demographic subgroups (e.g. age, work positions, working 
experience, education level), correlations among different socio-demographic 
characteristics, KPRU, APRU and PPRU, development of an in-service education 
programme according to the results from the first phase of the study and relevant 
literature, and testing of the possible effectiveness and feasibility of the developed 








Chapter 4 Results 
The results of the study are presented in two main sections which are phase one 
and two studies.  
The first part is the results of phase one study, and it is further divided into ten 
sections which outline data cleaning process, socio-demographic characteristics of the 
study participants, internal consistency reliability of the three scales (KPRU, APRU and 
PPRU), mean scores and ranges of the total KPRU, APRU and PPRU, nurses’ 
knowledge, attitudes and practice of physical restraint use, normality tests for KPRU, 
APRU and PPRU scores, comparisons of KPRU, APRU and PPRU scores among 
different socio-demographic groups, correlations of KPRU, APRU and PPRU with 
different socio-demographic characteristics, and correlations among the KPRU, APRU 
and PPRU scores.  
The second part is the results of Phase II study, and it is further divided into data 
cleaning process, demographic characteristics of study participants, assumptions with 
normality tests, and testing of the possible effectiveness and feasibility of the developed 
education programme based on the hypotheses evaluated using statistical analysis. The 
three null hypotheses are listed as follows:  

Null Hypothesis 1:  
Nurses completing an in-service education programme will not differ in level of 
knowledge of the correct use of physical restraints as compared to nurses who 




Null Hypothesis 2: 
Nurses completing an in-service education programme will not differ in attitudes 
towards physical restraint use as compared to nurses who do not receive the 
education programme. 
 
Null Hypothesis 3: 
Nurses completing an in-service education programme will not differ in 
proficiency in the practice of physical restraint use as compared to nurses who 
do not receive the education programme.   
 
 
4.1.      Phase One  
4.1.1. Data Cleaning 
In phase one study, a total of 120 participants were approached and 118 
participants completed the questionnaires namely KPRU, APRU, PPRU. After the data 
collection was completed, cleaning and screening were done to ensure the data quality. 
Due to missing responses, two participants were eliminated from the sample and their 
demographic data were omitted. The data of the remaining 116 participants were 
entered into the Statistical Package for the Social Sciences (SPSS) Version 22.0 
software accordingly (SPSS 22.0, 2014).  





4.1.2.  Socio-demographic Characteristics of Study Participants 
Table 1 presents the demographic data of study sample in Phase I study. One 
hundred and sixteen nurses participated in the study. The mean age of the participants 
was 26.6 years (SD = 5.7). The participants aged between 21 and 30 years old formed 
the largest group (n = 99, 85.3%), followed by those aged 31 to 40 (n = 13, 11.2%) and 
the remaining group of more than 40 years old (n = 4, 3.4%). Of these, there were three 
males (2.6%) and 113 females (97.4%). They were working in acute geriatric wards. 73 
(62.9%) of them were Chinese, 14 (12.1%) were Malays, 11 (9.5%) were Indians, and 
the remaining 18 (15.5%) were others. 44% of the participants (n = 51) were 
Singaporeans and the remaining were PRC (n = 9, 7.8%), Malaysians (n = 36, 31%), 
Indians (n = 5, 4.3%) and others (n = 18, 13.0%). There were 14 enrolled nurses 
(12.0%) and 102 registered nurses (88.0%). The majority of the participants (n = 83, 
71.6%) had 1 to 5 years of nursing experience, 21.6% (n = 25) of them had 6 to 10 years 
of experience, and the remaining 6.8% (n = 8) of them had more than 10 years of 
experience. The participants largely made up of diploma graduates (n = 57, 49.1%) and 
bachelor degree holders (n = 41, 35.3%), and the remaining had attained advanced 
diploma in nursing (n = 11, 9.5%) and general nursing certificates and NITEC in 
nursing (n = 7, 6.0%). Only 13.8% of the participants (n = 16) had attended educational 
session on physical restraint use, implying the need for an educational programme on 






Table 1. Demographic Characteristics of Study Participants in Phase One study (n 
= 116) 
Demographic characteristics   












































































Highest education level 
General nursing certificate 
and NITEC in nursing 
Diploma in nursing 
Advanced diploma in 
nursing 
























^People’s Republic of China 






4.1.3.   Internal Consistency Reliability of the Three Scales (KPRU, APRU and 
PPRU) 
Internal consistency reliability was used to test the reliability of the scale based 
on the 116 responses. Internal consistency involves evaluation of summing item scores 
of the scales and tests, and scales with good internal consistency reliability comprise of 
items that measure that particular attribute and nothing else (Polit & Beck, 2012). 
Furthermore, the Cronbach’s alpha estimates the possible average of all split-half 
reliability coefficients and measures the compatibility of the individual items on the 
scale (Frankfort-Nachmias & Nachmias, 2008). This reliability test was chosen as it is 
the most widely used reliability approach with the fact that it is economical requiring 
only one administration. Normal range of values is between .00 and +1.00, and higher 
values reflect higher internal consistency. The value ‘.00’ stands for error and value 
‘+1.00’ stands for no variable error (Frankfort-Nachmias & Nachmias, 2008). 
Reliability coefficients less than .60 are considered low and show ‘limited instrument 
reliability and consistency in measurement with high random error’ (Grove, Burns & 
Gray, 2013). 
Table 2. Internal Consistency Reliability of the Three Scales (KPRU, APRU and 
PPRU) 
Scales Number of items (N) Cronbach’s Alpha () 
KPRU 14 0.74 
APRU 8 0.67 
PPRU 16 0.61 
KPRU: Knowledge of Physical Restraint Use 
APRU: Attitudes of Physical Restraint Use 




Based on the 116 responses in Phase I of the study, the knowledge of physical 
restraint use (KPRU) scale which comprises of 14 items has Kuder-Richardson formula 
20 reached  = 0.74 (n = 116), the attitudes of physical restraint use (APRU) scale 
which has eight items resulted in K-R 20 reached  = 0.67 (n = 116), and lastly the 16-
item practice of physical restraint use (PPRU) scale has Cronbach’s alpha of 0.61 (n = 
116) (see Table 2). All values indicated acceptable reliability.  
 
 
4.1.4. Mean Scores and Ranges of Total KPRU, APRU and PPRU  
The descriptive statistics of the dependent variables namely KPRU, APRU, and 
PPRU scores are stated in the Table 3. The results showed that the mean KPRU score 
was 9.97 (SD = 2.42) with the range of scores between 2 and 14, mean APRU score was 
19.47 (SD = 3.99) with the range of scores between 10 and 29, and mean PPRU score 
was 41.53 (SD = 3.26) with the range of scores between 30 and 48 (see Table 3). 
Table 3. Mean, Standard Deviation and Range of Total Scores of Nurses’ Knowledge, 
Attitudes and Practice of Physical Restraint use, n=116 
 
Scales Mean (SD) Range 
(Minimum – Maximum) 
KPRU Scores 9.97 (2.42) 2 – 14 
APRU Scores 19.47 (3.99) 10 – 29 
PPRU Scores 41.53 (3.26) 30 – 48 
KPRU: Knowledge of Physical Restraint Use 
APRU: Attitudes of Physical Restraint Use 




4.1.5. Nurses’ Knowledge about Physical Restraint Use 
Table 4 displays the nurses’ knowledge about the physical restraint use. The 
majority of the participants knew the proper application of physical restraints, having 
98.3% of them understand that restraints should maintain a 1 to 2 finger distance from 
the skin and 96.6% being aware that a soft buffer should be placed between restraint and 
skin if over an area with bone to prevent skin damage. Furthermore, most of the 
participants (94.8%) think that physical restraint is only a temporary measure.  
The correct response rate was also high in some statements such as the restraint 
belt should be secured upon a fixed, unmovable object, but should also be easy to 
release in case of emergency (89.7%), patients while restrained may experience skin 
damage due to irritation (87.1%). Slightly more than 70% of the participants knew that 
bed sheets should not be used to restrain patients (70.7%). 68.1% of the participants 
knew that patients have the right to refuse physical restraints, and only 60.3% of the 
participants thought that physical restraint should not be used when unable to care for 
patients since 38.8% of them agreed that no alternatives to clinical restraint exist. In 
addition, 67.2% of the participants believed that all patients on ventilation should not be 
on restraint to prevent patients from pulling out the ventilation tubes, and the same 
proportion of participants chose the correct answer for the case scenario.   
Of all participants, only 49.1% gave the correct responses to the statements on 
“once restrained, patients will neither be able to inflict self-injury nor physical harm 
others” and “while patients are restrained in bed, restraint belt should be fixed to the bed 
rail”. Furthermore, only 37.1% of participants responded correctly to the statement that 
using physical restraint increases patient’s confusion. 
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Table 4. Nurses’ knowledge about Physical Restraint Use  
 Statements  Correct responses Incorrect or 
undecided responses 
n % n % 
18 Using physical restraint increases patient’s 
confusion 
43 37.1 73 62.9 
19 Physical restraint is only a temporary measure 110 94.8 6 5.2 
20 When unable to care for patients, physical 
restraint should be used. 
70 60.3 46 39.7 
21 All patients on ventilation should be on 
restraint to prevent patients from pulling out 
the ventilation tubes. 
78 67.2 38 32.8 
22 Patients have the right to refuse physical 
restraint. 
79 68.1 37 31.9 
23 Restraints should maintain a 1 to 2 finger 
distance from the skin 
114 98.3 2 1.7 
24 To prevent skin damage, a soft buffer should 
be placed between restraint and skin if over an 
area with bone. 
112 96.6 4 3.4 
25 While restrained, patients may experience skin 
damage due to irritation. 
101 87.1 15 12.9 
26 Once restrained, patients will neither be able to 
inflict self-injury nor physically harm others. 
57 49.1 59 50.9 
27 While patients are restrained in bed, restraint 
belt should be fixed to the bed rail 
57 49.1 59 50.9 
28 Bed sheets may be used to restrain patients. 82 70.7 34 29.3 
29 No alternatives to clinical restraint exist. 71 61.2 45 38.8 
30 The restraint belt should be secured upon a 
fixed, unmovable object, but should also be 
easy to release in case of emergency. 
104 89.7 12 10.3 







4.1.6. Nurses’ Attitudes towards Physical Restraint Use 
Figure 4 illustrates the nurses’ attitudes of physical restraint use.  In term of 
feeling towards the restraint use, study participants tended to feel guilty when the 
physical restrained patient’s family comes to visit (M = 2.76, SD = 0.86) and if the 
patient is increasingly confused after being placed under physical restraints (M = 2.47, 
SD = 0.94). Furthermore, they tended to believe that patients under physical restraint 
lose their sense of place and become even more confused (M = 2.77, SD = 0.95). In 
addition, the participants believed that patient’s family has the right to refuse physical 
restraint (M = 2.10, SD = 0.93), and to refuse physical restraint if they were the patient 
(M = 2.12, SD = 0.99). Participants tended to believe strongly that it is very important to 
inform patients under physical restraint that health care providers still do care for their 
well-being (M = 1.66, SD = 0.67). Most respondents believed that patients, while 
physically restrained, will maintain their self-respect (M = 3.03, SD = 1.00). On the 
other hand, respondents seemed to have strong feelings towards feeling guilty when 












Figure 4. Nurses’ Attitudes of Physical Restraint Use 
Statements  Strongly  
Agree 
  Strongly 
Disagree 
10 I believe the patient’s family 
has the right to refuse physical 
restraint. 
    
11 If I were a patient, I believe I 
have the right to refuse 
physical restraint. 
    
13 I feel guilty when the 
physically restrained patient’s 
family comes to visit. 
    
14 I feel guilty if the patient is 
increasingly confused after 
being placed under physical 
restraints. 
    
15 I believe it is very important to 
inform patients under physical 
restraint that health care 
providers still do care for their 
well-being. 
    
16 I believe that patients under 
physical restraint lose their 
sense of place and become 
even more confused. 
    




12 I do not feel guilty when 
physically restraining a 
patient. 
    
17 I believe that patients, while 
physically restrained, will 
maintain their self-respect.  
    
  
    
                                              1                  2                  3                  4                 5 
Means±standard deviations of nurses’ responses to attitude questions posed on a 5-point Likert 
scale on a knowledge, attitudes and practice questionnaire on physical restraint use, n=116 
2.10 ± 0.93 
0.9 
2.12 ± 0.99 
2.76 ± 0.86 
2.47 ± 0.94 
1.66 ± 0.67 
2.77 ± 0.95 
3.03 ± 1.00 




4.1.7. Nurses’ Practice of Physical Restraint Use 
Figure 5 shows that results of nurses’ responses to their practice of physical 
restraint use. During the initiation of physical restraint use, study participants tended to 
attempt measures other than physical restraint to control behavioural problem (M = 
2.47, SD = 0.58), and attempt all other procedures before resorting to physical restraint 
(M = 2.69, SD = 0.47). Furthermore, the participants believed that they were justified in 
physically restraining a patient (M = 2.40, SD = 0.54). In addition, respondents 
sometimes thought that physical restraint is their first choice to control confused or 
irritated patients (M = 2.34, SD = 0.65).  
In terms of communication, most of the participants responded that they always 
explain the reasons for restraint to the patients (M = 2.72, SD = 0.49) and especially to 
the patients’ family (M = 2.97, SD = 0.18). In addition, the participants tended to inform 
the patient (M = 2.67, SD = 0.47) and his or her family (M = 2.48, SD = 0.57) before 
removing restraints. 
For maintenance of the physical restraint use, majority of the participants gave 
responses that they will check the restrained patient once every 2 hours (M = 2.84, SD = 
0.37), check the patient’s skin for any signs of irritation when they bathe or change the 
restrained patient’s clothing (M = 2.96, SD = 0.20), and respond as soon as possible 
when restrained patient asks for assistance (M = 2.85, SD = 0.36). Furthermore, the 
respondents tended to read hospital policy and related information regarding use of 
physical restraint (M = 2.66, SD = 0.53). The participants seldom use anything they 
deep appropriate to restrain the patient (M = 2.25, SD = 0.71), and they occasionally 
prefer chemical restraint to physical restraint (M = 2.31, SD = 0.67). Furthermore, study 
  

participants seldom thought that more patients will be placed on restraint when 
understaffed (M = 2.47, SD = 0.60).  
For discontinuation of physical restraint use, the study participants will mostly 
suggest the physician cancel the order when they believe the patient does not require 








































Figure 5. Nurses’ Practice of Physical Restraint Use 






      
32 Before resorting to physical restraint, I attempt all 
other procedures. 
    
33 I believe I am justified in physically restraining a 
patient 
    
34 When I believe the patient does not require restraint, I 
will suggest the physician cancel the order 
    
35 When restrained patient asks for assistance, I will 
respond as soon as possible 
    
36 To ensure safety, I will check the restrained patient 
once every 2 hours. 
    
37 When I bathe or change the restrained patient’s 
clothing, I will check the patient’s skin for any signs of 
irritation. 
    
38 I will explain the reasons for restraint to the patient   
 
  
39 I will explain the reasons for restraint to the patient’s 
family. 
    
40 I will inform the patient before removing restraints   
 
  
41 I will inform the patient’s family before removing 
restraints. 
    
43 I do read hospital policy and related information 
regarding use of physical restraint. 
    
45 The facility and staff will attempt measures other than 
physical restraint to control  behavioral problem 
    
      
 
          1           2          3 






      
42 Physical restraint is my first choice to control confused 
or irritated patients  
      
44 When understaffed, more patients will be placed on 
restraint 
      
46 I will use anything I deem appropriate to restrain the 
patient 
      
47 I prefer chemical restraint to physical restraint.   
 
    
      
  3 2 1 
Means±standard deviations of nurses’ responses to practice questions posed on a 3-point Likert 
scale on a knowledge, attitudes and practice questionnaire on physical restraint use, n=116. 
2.69 ± 0.47 
2.40 ± 0.54 
2.68 ± 0.50 
2.85 ± 0.36 
2.84 ± 0.37 
2.96 ± 0.20 
2.72 ± 0.49 
2.97 ± 0.18 
2.67 ± 0.47 
2.48 ± 0.57 
2.66 ± 0.53 
2.47 ± 0.58 
2.34 ± 0.65 
2.47 ± 0.60 
2.25 ± 0.71 
2.31 ± 0.67 
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4.1.8.  Normality Tests for KPRU, APRU and PPRU Scores 
Normality tests were conducted on the independent variables such as KPRU, 
APRU and PPRU scores to determine if they were normally distributed (See Table 5). 
Since the sample size (n = 116) was large, Kolmogorov-Smirnov test was used.  
Based on the Kolmogorov-Smirnov test, KPRU scores (D = 0.13, p < 0.001), 
APRU scores (D = 0.09, p = 0.03) and PPRU scores (D = 0.12, p = 0.001) were not 
normally distributed since the p values were less than 5% significance level. However, 
the skewness and kurtosis of KPRU scores (skewness = -0.59, kurtosis = 0.40), APRU 
scores (skewness = -0.25, kurtosis = -0.13) and PPRU scores (skewness = -0.58, 
kurtosis = 0.68) suggested that these independent variables were considered as normally 
distributed. However, the Q-Q plots of KPRU, APRU, PPRU scores showed that all the 
variables were not normally distributed (see Appendix VI). 
Overall, the results showed that the KPRU, APRU and PPRU scores were not 
normally distributed. However, one-way ANOVA can still be used with the violation of 
normal distribution of scores among groups provided the sample is adequately large 
(Khan & Hossain, 2010). In this case, it is valid since the sample size was 116.   




D Statistic Significance Skewness Kurtosis 
KPRU  0.13 <0.001** -0.59 0.40 
APRU  0.09 0.03* -0.25 -0.13 
PPRU  0.12 0.001** -0.58 0.68 
*Significance at p < 0.05 
**Significance at p < 0.01 
KPRU: Knowledge of Physical Restraint Use 
APRU: Attitudes of Physical Restraint Use 




4.1.9. Comparisons of KPRU, APRU and PPRU scores among Different Socio-
Demographic Groups  
To address the study aims, Mann-Whitney U test and one-way ANOVA were 
used to determine the differences in nurses’ knowledge between different social-
demographic subgroups (e.g. gender, age, ethnic groups, nationality, job positions, 














Table 6. Comparisons of Nurses’ KPRU, APRU and PPRU Scores among Different Socio-
Demographic Groups 










Male (n = 3) 
















21-30 (n = 99) 
31-40 (n = 13) 



















Singaporean (n = 51) 
PRC (n = 9) 
Malaysian (n = 36) 
Indian (n = 5) 

























Chinese (n = 73) 
Malay (n = 14) 
Indian (n = 11) 





















Length of Experience 
1-5 (n = 83) 
6-10 (n = 25) 



















General Nursing Certificate and 
NITEC in nursing (n = 7) 
Diploma in nursing (n = 57) 
Advanced diploma in nursing     
(n = 11) 
Bachelor degree in nursing         































Enrolled Nurse (n = 14) 














*Significance at p < 0.05; **Significance at p <0.01; ^ Mean ranks; #Post-hoc test was performed; U: 
Mann-Whitney U test; F: One way ANOVA; PRC: People’s Republic of China 
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4.1.9.1.    Comparisons of Nurses’ Knowledge about Physical Restraint Use among 
Different Socio-demographic Groups 
Since the data on KPRU scores were not normally distributed, Mann-Whitney U 
test was used. From the results, there was no significant difference in the KPRU scores 
between the male (mean rank = 44.33) and female (mean rank = 58.88) nurses (U = 127, 
p = 0.46), and registered nurses (mean rank = 60.07) and enrolled nurses (mean rank = 
41.73) (U = 451.5, p = 0.06). 
There were statistically significant differences in the KPRU scores among 
different nationalities (F = 4.87, p = 0.001). Hence, Post-hoc tests were performed (see 
Appendix VII), showing that there were significant differences in KPRU scores 
between Singaporeans and Malaysians (p = 0.02), and between Singaporeans and 
Indians (p = 0.01). Singaporeans (M = 10.8, SD = 1.98) scored significantly higher than 
Malaysians (M = 9.22, SD = 2.43) and Indians (M = 7.20, SD = 2.95).  
There were also significant differences in the KPRU scores among academic 
qualifications (F = 3.81, p = 0.01). Post-hoc test was used to find out the groups of 
academic qualifications which had significant differences in KPRU scores (See 
Appendix VII), and it was found that the groups of Advanced diploma in nursing vs. 
Diploma in nursing (p = 0.03) were significant and the remaining groups were not 
significant. Nurses with Advanced diploma in nursing (M = 11.64, SD = 1.80) scored 
significantly higher as compared to those with Diploma in nursing (M = 9.43, SD = 
2.45) (see Table 6).  
However, there was no significant difference in the KPRU scores among the age 
groups (F = 0.19, p = 0.83), ethnic groups (F = 2.10, p = 0.10) and length of experience 
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(F = 0.97, p = 0.38). The participants aged between 21 and 30 years old scored the 
highest (M = 10.03, SD = 2.39), followed by those aged more than 40 (M = 9.75, SD = 
5.32), and lastly those aged between 31 and 40 (M = 9.62, SD = 1.45). Malay nurses 
scored the highest (M = 10.79, SD = 1.72), followed by other ethnic groups (M = 10.22, 
SD = 2.69), Chinese nurses (M = 9.99, SD = 2.32), and lastly Indian nurses (M = 8.45, 
SD = 2.94). Nurses who have 6 to 10 years of work experience (M = 10.36, SD = 2.14) 
tended to score the highest whereas the ones who have more than 10 years of experience 
scored the lowest (M = 9.00, SD = 3.70).  
 
 
4.1.9.2. Comparisons of Nurses’ Attitudes of Physical Restraint Use among 
Different Socio-Demographic Groups  
To address the study aims, one-way ANOVA was used to determine the 
differences in nurses’ attitudes between different social-demographic groups (e.g. age, 
work positions, working experiences, education level). 
Since the data on APRU scores were not normally distributed as stated earlier, 
Mann-Whitney U Test as non parametric test was used. There was no significant 
difference in the APRU scores between the male and female nurses (U = 153.5, p = 
0.78) and between registered and enrolled nurses (U = 637.50 and p = 0.82). Female 
nurses (mean rank = 58.64) tended to score higher than the male nurses (mean rank = 
53.17), whereas the registered nurses (mean rank = 57.41) scored lower than the 
  
	
enrolled nurses (mean rank = 59.96). This shows that the female and enrolled nurses 
had a higher tendency to put patients on physical restraints.  
There was no significant difference in the APRU scores among all the socio-
demographic characteristics, for instance, age groups (F = 1.22, p = 0.30), nationalities 
(F = 1.42, p = 0.23), ethnic groups (F = 0.36, p = 0.79), length of experience (F = 0.56, 
p = 0.57) and academic qualification (F = 1.81, p = 0.15). Nurses aged between 31 and 
40 scored the highest (M = 21.08, SD = 3.50) which means they have the highest 
tendencies to restrain the patients as compared to other age groups. Furthermore, Indian 
nurses scored the highest (M = 22.00, SD = 1.00) whereas nurses with other 
uncategorised nationalities scored the lowest (M = 18.73, SD = 4.04). The Chinese 
ethnic groups tended to score the highest (M = 19.73, SD = 4.07) as compared to the 
other unidentified ethnic groups who scored the lowest (M = 18.72, SD = 3.68). The 
nurses with >10 years of work experience scored the lowest (M =18.38, SD = 2.45) 
whereas those with 6-10 years of experience tended to score the highest (M = 20.04, SD 
= 3.65). Nurses with diploma in nursing (M = 20.33, SD = 4.17) scored the highest 
whereas those with Bachelor degree in nursing scored the lowest (M = 18.61, SD = 
3.19). 
 
4.1.9.3 Comparisons of Nurses’ Practice of Physical Restraint Use among Different 
Socio-Demographic Groups  
To address the study aims, one-way ANOVA was used to determine the 
differences in nurses’ clinical practice between different social-demographic groups 




Since the data on PPRU scores were not normally distributed, Mann-Whitney U 
Test as non-parametric test was used. From the results, there was no significant 
differences in the PPRU scores between the male and female nurses (U = 111.5, p = 
0.31), and between registered and enrolled nurses (U = 603, p = 0.59). The enrolled 
nurses (mean rank = 62.62) with lower job positions scored higher than the registered 
nurses (mean rank = 57.41).  
Furthermore, there was also no significant difference in PPRU scores among all 
the socio-demographic characteristics such as age groups (F = 1.46, p = 0.24), 
nationalities (F = 2.41, p = 0.05), ethnicity (F = 1.42, p = 0.24), length of experience (F 
= 2.25, p = 0.11) and academic qualifications (F = 0.72, p = 0.54). Nurses aged more 
than 40 years the highest, followed by those aged between 21 and 30, and lastly 31-40 
years. Indian nurses scored the highest whereas Malaysian nurses scored the lowest. 
The Malay ethnic group (M = 43.00, SD = 2.86) scored the highest, followed by other 
unidentified ethnic group (M = 42.00, SD = 2.91), Indian ethnic group (M = 41.27, SD = 
2.76) and lastly Chinese ethnic group (M = 41.16, SD = 3.44). Nurses having 6 to 10 
years of experience had the highest mean PPRU scores (M = 42.64, SD = 3.08) whereas 
those with the least number of years of experience (1 to 5 years) (M = 41.13, SD = 3.28) 
scored the lowest. Lastly, nurses with Advanced diploma in nursing (M = 42.55, SD = 
2.84) scored the highest whereas nurses with Diploma in nursing (M = 41.17, SD = 





4.1.10. Correlations of KPRU, APRU, PPRU with Socio-demographic 
Characteristics 
Correlation technique demonstrates reliability in terms of correlation between 
sets of variables and correlation coefficient describes the direction and intensity of a 
relationship (Polit & Beck, 2012). Perfect correlation coefficients are +1.00 and -1.00. 
Correlation coefficient of 0.7 and above is considered as high and that of 0.4 to 0.6 as 
moderate and that of 0.2 to 0.4 as fair.  
The possible values of correlation coefficient range from -1.00 to +1.00. Based 
on the Kolmogorov-Smirnov test as shown earlier in Table 5, KPRU (D = 0.13, p < 
0.001), APRU (D = 0.09, p = 0.03) and PPRU (D = 0.12, p = 0.001) were not normally 
distributed since the p values were less than 5% significance level. Furthermore, the 
majority of the socio-demographic subgroups were categorical variables. Hence, 
Spearman’s rank-order correlation test was used to determine the relationships between 
the subscales (KPRU, APRU and PPRU) and socio-demographic subgroups such as 
gender, age, nationality, ethnicity, lengths of experience, academic qualifications and 
job positions.  
The Spearman’s rank-order correlations of KPRU, APRU and PPRU with 
respective socio-demographic characteristics are shown in Table 7. A significant 
positive correlation was found between KPRU and academic qualifications (rs = 0.26, p 
= 0.005). Furthermore, significant negative correlations were found between KPRU and 
nationality (rs = -0.24, p = 0.01), APRU and academic qualifications (rs = -0.20, p = 
0.03), and PPRU and lengths of experience (rs = -0.28, p = 0.002).  However, there were 
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no significant correlations of independent variables with age, gender, ethnicity and job 
positions. 
The Spearman’s rank-order correlations among KPRU, APRU and PPRU scores 
are shown in Table 7. A significant positive correlation was found between KPRU and 
PPRU scores (rs = 0.20, p = 0.03). Furthermore, significant inverse correlations was 
found between KPRU and APRU scores (rs = -0.37, p = <0.001). However, there was no 














KPRU APRU  PPRU  
Age 1          
Gender 0.07 1         





1       
Job Position 0.30** 
 




















1    
KPRU 0.02 0.07 0.02 -0.24* 0.18 0.07 0.26* 1   
APRU 0.07 0.03 -0.10 0.10 -0.06 -0.02 -0.02* -0.37** 1  
PPRU 0.16 0.10 0.10 -0.09 -0.03 -0.28** 0.06 0.20* -0.06 1 
*Significance at p < 0.05     **Significance at p < 0.01 
KPRU: Knowledge of Physical Restraint Use; APRU: Attitudes of Physical Restraint Use; PPRU: Practice of Physical Restraint Use 

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4.2.  Phase Two 
4.2.1. Data Cleaning 
Participant flowchart is as follows (see Figure 3). Final comparisons comprised 
of 40 participants.  
At baseline, 20 of the participants were recruited into intervention group and the 
same number of participants was recruited into control group. There was no dropout 
during the Phase II study.  As a result, a total of 40 participants completed the 
questionnaires namely KPRU, APRU, PPRU scales. After the data collection was 
completed, cleaning and screening were done to ensure the data quality.  
The data of the 40 participants were entered into the Statistical Package for the 
Social Sciences (SPSS) Version 22.0 software accordingly (SPSS 22.0, 2014). There 
was no missing data in the pre- and post-intervention surveys. At the follow-up, the 
same participants completed the post-intervention surveys two weeks after the in-
service educational programme. 
 
4.2.2. Demographic Characteristics of Study Participants 
The demographic data of both intervention and control groups were the same 
before and after the intervention (in-service education programme) as the same subjects 
completed the pre- and post-intervention questionnaires. Table 8 presents the 




study. Descriptive analyses were used to describe the participants’ characteristics and 
chi-square was used to examine differences in categorical demographic data between 
the intervention and control groups. 
For intervention group, 16 participants (80%) aged between 21 and 30 years old 
and the remaining participants (n = 4, 20%) aged more than 30 years old. Of these, 95% 
(n = 19) were female participants and 5% (n = 1) were male participants. They were 
working in acute geriatric wards. 14 (70%) of them were Chinese, 2 (10%) were Malays 
and the remaining 4 (20%) were others. 30% of the participants (n = 6) were 
Singaporeans and the remaining were Chinese (n = 4, 20%), Malaysians (n = 7, 35%), 
and others (n = 3, 15%). 18 participants (90%) were registered nurses and the remaining 
2 were enrolled nurses (10%). The majority of the participants (n= 10, 50%) had 1 to 5 
years of nursing experience, 40% of them (n = 8) had 6 to 10 years of experience, and 
10% (n = 2) had more than 10 years of experience. 75% (n = 15) of the participants 
were non degree holders and the remaining were degree holders (n = 5, 25%). 
For control group, 15 participants (75%) aged between 21 and 30 years old and 
5 participants (25%) aged more than 30 years old. Of these, all were female participants. 
They were working in acute geriatric wards. 13 (65%) of them were Chinese, 3 (15%) 
were Malays and the remaining 4 (20%) were others. 40% of the participants (n= 8) 
were Singaporeans and the remaining were Chinese (n = 2, 10%), Malaysians (n = 6, 
30%), and others (n = 4, 20%). 10% of the participants (n =2) were enrolled nurses and 
90% (n = 18) were registered nurses. The majority of the participants (n= 15, 75%) had 




and 10% (n = 2) had more than 10 years of experience. 60% (n = 12) of the participants 
were non degree holders and the remaining were degree holders (n = 8, 40%). 
There were no significant differences between the control and intervention 
groups in terms of their demographic subgroups, such as age (2 = 1.67, p = 0.25), 
ethnicity (2 = 2.60, p = 0.63), nationality (2 = 8.72, p = 0.46), job position (2 = 3.95, p 
= 0.20), length of experience (2 = 6.20, p = 0.19) and academic qualification (2 = 1.11, 
p = 0.34) (see Table 8). Furthermore, no significant differences were found in the 
baseline scores for KPRU (z = 167, p = 0.36), APRU (z = -1.52, p = 0.13) and PPRU (z 
= 131, p = 0.06) (see Table 9). These showed that the control and intervention groups 















Table 8. Demographic Characteristics of Intervention and Control Groups 
Demographic characteristics Intervention 
Group 
Total                                           
n = 20  
  
Control Group 
Total                               
n =20
 






































































































































*Significance at p < 0.05 
#Not applicable 

















4.2.3.  Assumptions with Normality Test 
Normality tests were conducted on the independent variables such as pre- and 
post-interventional KPRU, APRU and PPRU scores to determine if they were normally 
distributed (See Table 9). Since the sample size (n = 40) was small, Shapiro-Wilk test 
was used.  
Based on the Shapiro-Wilk test for control group, the results showed that the 
pre-interventional KPRU scores (D = 0.91, p = 0.08), pre-interventional APRU scores 
(D = 0.96, p = 0.59) and post-interventional APRU scores (D = 0.98, p = 0.93) were 
normally distributed. However, the post-interventional KPRU (D = 0.90, p = 0.04), pre- 
and post-intervention PPRU scores (D = 0.92, p = 0.09) were not normally distributed. 
Using the same test for intervention group, the results showed that pre-interventional 
KPRU scores (D = 0.94, p = 0.23), pre-interventional APRU scores (D = 0.96, p = 
0.46), post-interventional APRU scores (D = 0.96, p = 0.60), pre-interventional PPRU 
scores (D = 0.91, p = 0.06) and post-interventional PPRU scores (D = 0.92, p = 0.09) 
were normally distributed whereas the post-interventional KPRU scores (D = 0.90, p = 
0.04) were not normally distributed. The Q-Q plots of KPRU, APRU, PPRU scores 
were found in Appendix VIII. 
Overall, majority of the normality results based on the KPRU, APRU and PPRU 
scores showed that they were not normally distributions. Furthermore, since the sample 
size (n = 20) was small, non-parametric tests such as Mann-Whitney U test and 









D Statistic Significance Skewness Kurtosis 
KPRU Scores 
















0.90 0.04* -1.18 1.70 












0.90 0.04* -0.67 -0.12 
 APRU Scores 
















0.96 0.60 0.11 -0.32 












0.98 0.93 -0.04 -0.28 
PPRU Scores  
















0.92 0.09 -0.60 -0.73 












0.82 0.002* -1.67 2.74 
*Significance at p < 0.05 
KPRU: Knowledge of Physical Restraint Use 
APRU: Attitudes of Physical Restraint Use 





















4.2.4. Results to Address Hypotheses 1, 2 & 3 
From the normality test results and sample size as mentioned earlier on, Mann-
Whitney U and Wilcoxon Signed Ranks tests were used to analyse the nurses’ pre- and 
post-intervention knowledge, attitudes and practices in both intervention and control 
groups.  
 
4.2.4.1. Results to Address Hypothesis 1 
To address the hypothesis 1, Mann-Whitney U test was used to test if the nurses 
completing an in-service education programme differ in level of knowledge of the 
correct use of physical restraints as compared to nurses who did not receive the 
education programme. Tables 10 and 11 demonstrated statistical differences in the 
nurses’ knowledge of physical restraint use by comparing between the intervention and 
control groups, as well as pre and post-test groups.  
By comparing nurses’ levels of knowledge between the control and intervention 
groups before the in-service education programme, it was found that there was no 
significant difference between the two groups (U = 167, p = 0.363). In addition, there 
was also no significant differences in the levels of knowledge between the intervention 
and control groups (U = 178.5, p = 0.5) after the in-service education programme was 
completed.  Hence, null hypothesis 1 is accepted, showing that nurses completing an in-
service education programme will not differ in level of knowledge of the correct use of 
physical restraints as compared to nurses who did not receive the education programme. 




SD = 2.04) then that in control group (M = 11.4, SD = 1.47) after the in-service 
education programme had completed.  
By comparing the intervention group nurses’ levels of knowledge before and 
after the in-service education programme, it was shown that there was no significant 
differences (Z = -1.88, p = 0.06). However, the mean knowledge scores of the 
intervention group increased from 10.7 (SD = 2.30) to 11.55 (SD = 2.04). 
 
4.2.4.2. Results to Address Hypothesis 2 
To address the hypothesis 2, Wilcoxon signed rank and Mann-Whitney U tests 
were used to test if the nurses completing an in-service education programme differ in 
level of attitudes towards the use of physical restraints as compared to nurses who do 
not receive the education programme. Tables 10 and 11 demonstrated statistical 
differences in the nurses’ attitudes of physical restraint use by comparing between the 
intervention and control groups, as well as pre and post-test groups.  
By comparing nurses’ attitudes towards physical restraint use between the 
control and intervention groups before the in-service education programme, no 
significant difference was shown between the two groups (U = -1.52, p = 0.13). The 
mean attitude score of the pre-test intervention group (M= 19.75, SD = 3.95) was higher 
than that of the pre-test control group (M = 17.85, SD = 3.42).  
In addition, there was also no significant differences in the attitudes towards 
physical restraint use between the intervention and control groups (U= -0.80, p = 0.42 




hypothesis 2 is accepted, showing that nurses completing an in-service education 
programme did not differ in attitudes towards physical restraint use as compared to 
nurses who did not receive the education programme. Furthermore, the mean attitude 
score was higher in the intervention group (M = 18.5, SD = 3.53) then that in control 
group (M = 17.4, SD = 3.95) after the in-service education programme had completed. 
In this way, nurses in the intervention groups have a higher tendency to restrain patients 
as compared to those in the control group after completing the in-service education 
programme.   
Furthermore, by comparing the intervention group nurses’ attitudes before and 
after the in-service education programme, it was shown that there was no significant 
difference (Z = -1.51, p = 0.13). However, the mean attitude scores of the intervention 
group decreased from 19.75 (SD = 3.95) to 18.5 (SD = 3.53), showing an improvement 
in the attitudes among the nurses in the intervention group after the in-service education 
programme. 
 
4.2.4.3. Results to Address Hypothesis 3 
To address the hypothesis 3, Mann-Whitney U test was used to test if nurses 
completing an in-service education programme will differ in proficiency in the practice 
of physical restraint use as compared to nurses who do not receive the education 
programme.  Tables 10 and 11 demonstrate statistical differences in the nurses’ 
practices of physical restraint use by comparing between the intervention and control 




By comparing nurses’ proficiency in the practice of physical restraint use 
between the control and intervention groups before the in-service education programme, 
it was found that there was no significant difference between the two groups (U = 131, 
p=0.06). In fact, the mean practice score of the intervention group (M = 41.5, SD = 
2.35) was lower than that of the control group (M = 42.2, SD = 4.28). 
 
 In addition, there was also no significant differences in the proficiency in 
practice between the intervention and control groups (U = 196, p = 0.91) after the in-
service education programme was completed.  Hence, null hypothesis 1 is accepted, 
showing that nurses completing an in-service education programme did not differ in 
proficiency in the practice of physical restraint use as compared to nurses who did not 
receive the education programme. However, the mean practice score was higher in the 
intervention group (M = 43.0, SD = 2.73) then that in control group (M = 42.7, SD = 
3.90) after the in-service education programme had completed.  
By comparing the intervention group nurses’ proficiency levels of practice 
before and after the in-service education programme, it was shown that there was 
significant difference (Z = -2.60, p = 0.009). The mean practice scores of the 
intervention group increased from 41.5 (SD = 2.35) to 43.0 (SD = 2.73). The shows that 
the in-service education programme on physical restraint use is effective in enhancing 







Table 10. Comparisons of Baseline Knowledge, Attitudes and Practices  in Intervention 
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Table 11. Effects of In-Service Education Programme on Knowledge, Attitudes and Practice in Intervention and Control Groups (n=40) 
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*Significance at p < 0.01
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4.2.5. Number of Physical Restraints used by the Intervention Group and Control 
Group (Before and After In-Service Programme) 
For intervention group (see Table 12), the number of body vests used decreased 
significantly from 25 (pre-education programme) to 24 (post-education programme) (p 
= 0.045) and that of upper limb restraints decreased significantly from 41 (pre-education 
programme) to 38 (post-education programme) (p = 0.027) after the participants had 
attended the in-service education programme. However, the number of lower limb 
restraint used increased from 1 to 6 after the in-service education programme. For 
control group, there was a significant decrease (p = 0.008) of 2 body vests used before 
(n = 13) and after (n = 11) the education programme. However, a significant increase (p 
<0.001) in the number of upper limb restraints used comparing before (n = 13) and after 
(n = 15) education programme. There was no lower limb restraints used in the control 
group. 
 
4.2.6. Feedbacks on the Education Programme by Participants 
Majority of the participants (80%) expressed that the in-service education 
programme was useful and effective in enhancing their knowledge, attitude and practice 
of using physical restraints with real-life examples discussed. Four participants (20%) 
suggested for more practical sessions on how to use different types of physical restraints 
properly, thus enhancing their proficiency levels of physical restraint use. Three 




discussion session to further enhance the levels of critical thinking and reiterate the 
main points.  
Two participants (10%) commented that the incorporation of the video helped 
them to relate better with the theories they had learnt, and suggested to have more 
videos on use of physical restraints in the in-service education programme. Another two 
participants (10%) recommended to have smaller group education programme, for 
instance 10 participants per session to enhance the effectiveness of learning points being 
conveyed to the attendees.  
All these feedbacks as raised by the participants after the in-service education 
programme will be taken into consideration to make further improvements in the 






The next chapter will elaborate more on the discussion of the results, followed 
by limitations, implications for practice, and recommendations for further research. 
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Table 12. Number of Physical Restraints used by the Intervention and Control Group 
































25 24 21.38 
(0.045*) 







41 38 40.37 
(0.027*) 






1 6 4.21 
(0.12) 
0 0 NA^ 
^Not Applicable 
*Significant at p<0.05 




Chapter 5 Discussion 
In this chapter, the implications from the results and how they can address the 
study aims and hypotheses shown earlier are discussed.  
 
5.1.  Phase One 
5.1.1. Nurses’ Knowledge, Attitudes and Practice of Physical Restraint Use 
From the results, it was demonstrated that the mean KPRU score was 9.97 (SD = 
2.42) with the range of scores between 2 and 14, mean APRU score was 19.47 (SD = 
3.99) with the range of scores between 10 and 29, and mean PPRU score was 41.53 (SD 
= 3.26) with the range of scores between 30 and 48 (refer to Table 3).  
As compared to the mean KPRU (M = 11.88, SD = 1.68), APRU (M = 29.32, 
SD = 3.61) and PPRU (M = 40.35, SD = 2.79) scores in the previous study by Huang 
and colleagues (2009), the study results showed that the mean KPRU and APRU scores 
were relatively lower whereas the PPRU score was higher. Furthermore, in another 
similar study by Omolewa (2012), the mean KPRU, APRU and PPRU scores were 
11.58 (SD = 2.09), 17.16 (SD = 2.55) and 39.48 (SD = 5.43) respectively, showing the 
differences across the studies. This implies that the baseline data for the participants 
varied due to the participants’ characteristics and their cultural/ educational 





Furthermore, it was found in the previous studies that there was an association 
between physical restraint use and staff knowledge and attitudes towards their use. 
Therefore, different levels of knowledge acquired by nurses from different places 
directly influenced their practices, leading to a discrepancy in KPRU, APRU and PPRU 
scores between the study participants and participants in other previous studies (Suen et 
al., 2006; Tabak & Bergman, 2003; Weiner et al. 2003). Nevertheless, with 
consideration of the confounding factors such as the participants’ characteristics, 
cultural backgrounds, education and social influences, these data can be served as a 
baseline for comparison of similar local studies in the future. 
While looking at the individual components in each scale, it was found that only 
37.1% of the participants scored for item 18 in KPRU scale and 49.1% of participants 
answered correctly for items 26 and 27 respectively in KPRU scale. Hence, the content 
of education programme was mainly focused on the possibility of using physical 
restraints contributing to increased patients’ confusion, the possibility of inflicting 
harms on self and others once restraints are put on, and lastly the incorrect fixing of the 
restraint belt to the bedrails when patients are restrained on beds. As shown in previous 
study by Langley and colleagues (2011), the injuries were primarily caused by the 
incorrect applications of restraints by inadequately trained nurses. Coupled this with the 
study results that more than half of the participants had been practicing the wrong 
technique of restraint belt application, it is thus very crucial to highlight and correct all 
the misconceptions during the in-service session.  
The majority of the participants was found to have poorer attitudes of believing 




followed by believing that patients under physical restraint lose their sense of place and 
become more confused (M = 2.77, SD = 0.95), and lastly feeling guilty when the 
physically restrained patients’ family comes to visit (M = 2.76, SD = 0.86). These 
showed that the participants tended to restrain the patients under these circumstances or 
with these mindsets. However, these results are in contrary to the previous study by 
Chuang and Huang (2007) that the use of physical restraints caused majority of the 
nurses to feel sad, uncomfortable, guilty and pitiful for the older patients. The difference 
in the study results could be due to the nurses’ different cultural backgrounds and work 
influence.  
For PPRU scale, the relatively distinct lower scores fall under the components of 
“I believe I am justified in physically restraining a patient” (M = 2.40, SD = 0.54), 
“physical restraints is my first choice to control confused or irritated patients” (M = 
2.34, SD = 0.65), “I prefer chemical restraint to physical restraint” (M = 2.31, SD = 
0.67), and “I will use anything I deem appropriate to restrain the patient” (M = 2.25, SD 
= 0.71). This could be due to the fact that nurses have low awareness of alternatives to 
physical restraints as shown in the previous studies (Chien, 2000; Suen et al., 2006; 
Kong & Evans, 2012; Jiang et al., 2014). Studies have pointed out that preventing 
patient from falls and interfering with the medical treatments were the most justified 
reasons for restraint use (Myers et al. 2001; Helmuth, 1995). Nurses are the advocators 
for the restrained patients under their care and are responsible in selecting the means 
and least restrictive limb restraint device available (Lusis, 2000; Irving, 2002). 
Therefore, it is important to enhance the nurses’ proficiency level particularly in these 
areas during the education programme. Knowledge and attitudes can directly or 




found between physical restraint use and staff knowledge and attitudes towards their 
use, thus enhancing the levels of knowledge and attitudes on the restraint use is directly 
linked to the proficiency of physical restraint use (Suen et al., 2006; Weiner et al, 2003; 
Werner & Mendelsson, 2001). As a result, with the understanding of the gaps in KPRU, 
APRU and PPRU scales, the content of the education programme was devised to suit 
the needs of the study participants.  
 
 
5.1.2. Impact of Nurses’ Socio-Demographic Factors on Their  Knowledge, 
Attitudes and Practice towards Physical Restraint Use 
The results showed that nurses’ academic qualifications attained had impact on 
their knowledge of physical restraint use. Nurses with advanced diploma in nursing 
were significantly different from those with diploma in nursing (p = 0.03). With higher 
level of academic attainment and longer length of work experience, it is expected that 
nurses with advanced diploma in nursing (M =11.64, SD = 1.80) are equipped with a 
higher level of knowledge and better ability to retain skills learnt as compared to those 
with diploma in nursing (M = 9.43, SD = 2.45). Similarly, in two early studies by 
Murray and Cott (1998) and Terpstra et al. (1998), it was found that registered nurses 
with higher level of academic qualifications had significantly higher level of awareness 
of negative effects by restraint use than other nurses who were less educated. However, 
it is interesting to note that there was no significant difference in KPRU scores between 
the group with bachelor degree in nursing and that with advanced diploma in nursing. In 




higher than those with bachelor degree in nursing (M = 10.44, SD = 2.35). It is 
important to consider the fact that the sample size for advanced diploma holders (n = 
11) was relatively smaller (about four times) than the degree holders (n = 41). The 
effect of results due to small sample size tends to magnify, questioning the extent of 
generalisation to a larger population.   
As shown in a previous study conducted by Lai (2007), the registered nurses are 
often the ones who initiate the physical restraints since they are considered the most 
qualified professionals. However, there was no significant difference in the KPRU 
scores among the different job positions. Though the results were insignificant, 
registered nurses (mean rank = 60.07) have relatively higher mean KPRU scores as 
compared to the enrolled nurses (mean rank = 41.73). These results are congruent with 
the levels of positions the nurses are holding. 
For age, gender, ethnic groups and length of work experience, no significant 
difference was shown in the KPRU scores among these groups of nurses. However, it 
was found that there was significant difference in KPRU scores among different 
nationalities. Local nurses scored significantly higher than the foreign nurses. Perhaps 
due to the language barrier and different cultural learning backgrounds, the non-locals 
such as PRCs, Malaysians, Indians and others scored lower than the locals. Hence, the 
correct choice of words in the content was important in devising the education 
programme so that all participants of different cultural backgrounds could understand.  
There was no significant difference in the APRU scores among nurses with 
different socio-demographic characteristics. However, in comparisons of the ethnic 




towards using physical restraints. This is contrary to the result in the previous study by 
Chuang and Huang (2007) that the elderly patients reminded the nurses of their own 
grandparents and tended to show mercy and sympathy towards their patients with the 
belief that older people should be respected and should stay at home to enjoy the 
company of their families. With the influx of immigrants having long-standing presence 
of other cultures, it has led to the emergence of less traditional but more contemporary 
cultural beliefs among the Chinese (Ho, Krishna & Yee, 2010). Hence, culture 
influences the nurses’ thinking which directly affects their attitudes towards physical 
restraint use.  
Furthermore, the results showed that registered nurses scored higher (more 
positive about using physical restraints) than the enrolled nurses. This finding is 
contradicted with that in other study by McCabe and colleagues (2011), which showed 
that the nursing assistants scored higher than the registered nurses instead. However, 
both studies were done in a single setting and in different countries with different 
cultural backgrounds and clinical practice, hence it may not be accurate to compare both 
studies’ results.  
Nurses’ clinical practice on the physical restraint use directly corresponds with 
their proficiency level of applying physical restraints correctly. Hence, nurses’ clinical 
practice is an important factor in bringing about any negative consequences from using 
physical restraints.  
There was no significant difference in nurses’ PPRU scores among all the socio-
demographic characteristics. It is worthy to highlight that nurses aged more than 40 




level of maturity in using physical restraints with the accumulated experience of 
applying physical restraints over the years. However, a caution to take was that there 
were only four nurses aged more than 40 years, contributing some bias to the 
comparisons of results among the age groups.  
In addition, it is interesting to note that Malay ethnic group scored the highest 
among all the ethnic groups and this could be due to their cultural background of 
respecting their elderly at home especially having all generations in a house, hence they 
regard the elderly patients as their own loved ones like how they treat their parents and 
grandparents at home. In Malay culture, senior staff or superiors are well respected by 
subordinates; the mindset of respecting for seniors is rooted in them since young 
(Abdullah, 1994). Hence, the Malay nurses had the highest proficiency level of using 
physical restraints with their cultural backgrounds influencing their attitudes and 
behaviours. 
 
5.1.3. Relationships of Nurses’ Knowledge, Attitude, Practice of Physical 
Restraint and Socio-demographic Characteristics 
It is expected that nurses with longer work experience have higher proficiency of 
using physical restraints. However, significant inverse correlation was found between 
PPRU and lengths of experience. With regards to this, habit was found to be a reason 
for physical restraint use (Hantikainen & Kappeli, 2000); nurses’ application of physical 
restraints are partly influenced by their peers. Nurses as humans tended to follow how 
others do as supported by Bandura’s social learning theory that personal and 




1977). Incorrect physical restraint application techniques were learnt from their peers as 
they worked longer as compared with the novice nurses who tended to apply what they 
had learnt from their induction programme and trainings. Furthermore, it was shown in 
another study that physical restraint was considered routine practice and some nurses 
were indifferent about the use of restraints (Chuang & Huang, 2007). Hence, habit and 
mentality of treating restraint application as routine practice caused the nurses with 
longer work experience to have lower tendency of following the proper ways of 
applying physical restraints as compared to the novice nurses.   
A significant positive correlation was found between KPRU and academic 
qualifications. This is in line with the previous study by Huang and colleagues (2003) 
that nurses’ educational level directly correlated with their understanding of restraint 
use, its alternatives and institutional policy, hence influencing the frequency of restraint 
use. Therefore the target group of nurses should be focused on the enrolled nurses who 
have lower academic qualifications as compared to the registered nurses, however it is 
interesting to note that there was no significant correlation between KPRU and job 
positions. Furthermore, there was significant negative correlation between APRU and 
academic qualification, meaning that nurses with higher education level had less 
positive attitude towards physical restraint use (less tendency to use physical restraints). 
This is further supported by the result of significant negative correlation between KPRU 
and APRU. The association between the staff knowledge and attitudes is in line with 
other previous studies (Hamers et al., 2004; Werner, 2002; Healey et al., 2008; Engberg 
et al., 2008). By linking the correlations among KPRU, APRU and academic 
qualifications, it is concluded that nurses with higher education level had higher KPRU 




restraints. In addition, significant positive correlation between KPRU and PPRU further 
supports the fact that nurses with higher education level had higher proficiency levels of 
using physical restraints as shown in previous studies (Suen et al., 2006; Weiner et al., 
2003).  
 
5.2. Phase Two 
5.2.1. Nurses’ Knowledge of the Correct Use of Physical Restraints after In-
Service Education Programme 
From the results, the null hypothesis 1 was accepted (U = 178.5, p = 0.55) 
showing that there was no significant difference in the nurses’ knowledge of the correct 
use of physical restraint after an in-service educational programme as compared to those 
who did not receive the education programme. However, the mean knowledge score 
was higher in the intervention group (M = 11.55, SD = 2.04) than that in control group 
(M = 11.4, SD = 1.47) after the in-service education programme had completed, 
although the difference was not significant.   
The results showed that the 90-minute in-service education programme had an 
impact on nurses’ knowledge of physical restraint use. For the intervention group, the 
mean KPRU score increased from 10.7 (SD = 2.30) to 11.55 (SD = 2.04) with positive 
mean difference of 0.85, showing an improvement in the levels of knowledge after the 
in-service education programme. Similarly, other studies by Chyan et al. (2004), Yeh et 
al. (2004), and Huang et al. (2009) had similar findings that the educational 




Though durations of the educational programmes in studies by Chyan et al. (2004) and 
Yeh et al. (2004) were longer than 90 minutes, this study resulted in similar effects on 
the nurses’ level of knowledge as the 90-minute programme by Huang et al. (2009) 
considering time and cost effectiveness.  
 
5.2.2. Nurses’ Attitudes towards Physical Restraint Use after In-Service 
Educational Programme 
The results showed that the null hypothesis 2 was accepted (U = -0.80, p = 0.42), 
showing that nurses completing an in-service education programme had no significant 
difference in attitudes towards physical restraint use as compared to nurses who did not 
receive the education programme.  
 
The mean APRU scores decreased from 19.75 (SD = 3.95) to 18.5 (SD = 3.53) 
in the intervention group two weeks after the educational programme was completed. 
However the APRU scores still remained similar (pretest: M = 17.85, SD = 3.42; 
posttest: M = 17.4, SD = 3.95) for the control group. Though there was a decrease in the 
APRU scores in the intervention group, it was not significant but is congruent with the 
studies by Chyan et al. (2004) and Yeh et al. (2004) which had improvements in the 
nurses’ attitudes after the educational programmes. However, the result is in contrary 
with studies by Huang et al. (2009) and Schott-Baer et al. (1995). This shows that 
duration of the programme is a not determining factor for enhancing the effectiveness of 




(2004) which comprised of education programme of longer durations. Hence, 90-minute 
education programme would be sufficient to show the effectiveness.  
 
In order to enhance the significance level of results, some suggestions were 
raised by Kontio et al. (2009) and Suen et al. (2006) in their studies and they were to 
include problem-based case scenarios and discussion related to the ethical issues to 
clarify doubts and correct their wrong perceptions. All these had been included in the 
current education programme. Similar studies could be replicated in other settings with 
larger number of participants involved to show the significant results.  
 
Although there was a change in the nurses’ attitudes towards physical restraint 
use, the impact was not statistically significant. This is explained by Kirkpatrick (1998) 
that changes in attitudes and work practices requires at least one year. Furthermore, 
Bowers et al. (2006) reported changes in staff attitudes may need simultaneous use of 
several different interventions. Hence, use of 90-minute in-service education 
programme may need to couple with other restraint minimisation interventions to bring 











5.2.3. Nurses’ Proficiency in the Practice of Physical Restraint Use after In-
Service Educational Programme 
From the results, the null hypothesis 3 was accepted (U = 196, p = 0.91), 
showing that there was no significant difference in the nurses’ practice of physical 
restraint use after an in-service education programme as compared to those who did not 
receive the education programme. However, it was shown that the nurses’ proficiency 
level in posttest intervention group was higher than that in posttest control group.  
By comparing the intervention group nurses’ proficiency levels of practice 
before and after the in-service education programme, it was shown that there was 
significant difference (Z = -2.60, p = 0.009). The mean practice scores of the 
intervention group increased from 41.5 (SD = 2.35) to 43.0 (SD = 2.73). The shows that 
the in-service education programme on physical restraint use is effective in enhancing 
the nurses’ proficiency level of physical restraint use. Similarly, other findings showed 
that the PPRU scores increased after the in-service education programme (Chyan et al., 
2004; Yeh et al., 2004). As nurses are closely involved in the care of restrained patients, 
it is important that nurses are proficient in choosing the least restrictive limb restraint 
device available, and applying and maintaining them correctly on the patients (Lusis, 
2000; Irving, 2002). The level of proficiency in applying the physical restraints on 
patients directly correlates with the patients’ health status, especially the elderly patients 






5.2.4. Effectiveness of the In-Service Educational Programme in terms of the 
Number of Physical Restraints used by Intervention and Control Groups  
It was reported that the number of physical restraints used decreased two weeks 
after the in-service education programme had completed. From the results shown in 
Table 12, the number of body vests used decreased significantly from 25 (pre-education 
programme) to 24 (post-education programme) and that of upper limb restraints 
decreased significantly from 41 (pre-education programme) to 38 (post-education 
programme) after the same participants had attended the in-service education 
programme. This showed that the in-service education programme had some positive 
significant impact in the restraint reduction. However, there was an increase in the 
number of lower limb restraints from one (pre-education programme) to six (post-
education programme) used in intervention group but the increase was not significant.  
However, due to the manpower and resource constraints in this study, the 
frequency of proper use of physical restraints was unable to be measured to assess the 
overall effectiveness of the in-service education programme on the actual practice of 
physical restraint use. A trained observer will be needed to record how the nurses apply 
and maintain the physical restraint use on patients. Furthermore, to further enhance data 
accuracy of the physical restraints used, trained professionals need to be engaged to 
record the number according to the physical restraint charts that the nurses have been 
using to record the application and maintenance of physical restraint care. However, all 
these require more manpower and funding. 
Nevertheless, the decreased frequency in restraint use and the improved PPRU 




However, a point to note is that the rate of using physical restraints may increase when 
there are insufficient manpower at work (Huang et al. 2003). Dealing with that problem, 
alternatives to physical restraints, such as geriatric chair, engagement of caregivers and 
environment manipulation had been introduced in the in-service programme to enhance 
nurses’ awareness which can lead to better clinical practice of physical restraint use. It 
is important to increase the nurses’ awareness of alternatives to physical restraints as 
previous studies by Chien (2000), Suen et al. (2006), Kong and Evans (2012) and Jiang 
et al. (2014) already reported that nurses have low awareness of alternatives to physical 
restraints. As a result, nurses may have misconceptions to regard physical restraints as 
the only resort to manage patients’ disruptive and uncooperative behaviours.  
 
5.2.5. Theoretical Considerations 
With the incorporation of social learning theory by Albert Bandura (1977), it 
explains the relationships between factors influencing the use of physical restraints by 
nurses. It involves the ways of human behaviours linking to the interactions among one 
another and these include the environment in which they live and work in. In relation to 
that, novice nurses learn from the experienced nurses by observing the actions 
performed in the ward settings. As a result, effective learning takes place through peer 
influence. After the nurses went for the in-service education programme and apply what 
they have learnt in actual practice, others will learn from them leading to a change in the 
culture of practice and it is the correct application of physical restraint use in this 
context. As more nurses observe one another, the practice of using physical restraints in 




The process of learning through observation involves attention, retention, motor 
reproduction and motivation and this is consistent with the social learning theory 
(Bandura, 1977). In the process of acquiring the knowledge pertaining to physical 
restraint use, it requires these four components. By attending and retaining the points 
learnt during the in-service education programme, it produces the motor actions which 
involve behaviours that bring about benefits (motivation). As a result, learners will 
continue to exhibit good modelled behaviours. These are consistent with findings in 
other studies by Huang et al (2009) and Yeh et al. (2004) that the nurses’ level of 
knowledge influenced the frequency of restraint applications. As these four components 
continue to interact within the social context of providing care for the elderly patients, 
they influence nurses’ attitudes towards the use of physical restraint use. These are 
through the trainings received and socialisation with peers in the wards. As all these 
components influence the culture of restraining the elderly patients, the practice 
becomes a norm among the nurses working in the acute geriatric settings. Hence, the 
nurses’ proficiency level of applying physical restraints is involved.  
In sum, social learning theory views continuous interaction among the person, 
behaviour and environmental factors as interlocking determinants of one another 
(Bandura, 1977). The interactions involving cognitive, behavioural and environmental 
factors are relevant to nurses’ knowledge, attitudes and clinical practice of physical 
restraint use in the acute geriatric settings as the process of learning comprises of 
attention, retention, motor reproduction and motivation. Hence, this is consistent with 
the social learning theory framework which supports the context of this research study 
on nurses’ knowledge, attitudes and clinical practice of physical restraint use through 





Convenience sampling in phase one study and purposeful sampling quasi-
experimental design in phase two study were used. Hence the generalisability of the 
findings to a larger population may be questioned. Furthermore, the duration of the in-
service education programme was only 90 minutes which is relatively short for the 
nurses to retain and internalise what they had learnt during the programme. A quasi-
experimental design was used to assign two wards to the two study groups namely 
intervention and control groups. The lack of randomisation might have introduced 
selection bias (Polit & Beck, 2012). 
The study only took place in a single hospital, hence the nursing staff at one 
particular hospital setting might not represent all nursing staff in Singapore. This posed 
a limitation in the representation of data in the whole country. Furthermore, since this is 
a pilot study, small sample size limits the generalisation of the result and could have an 
effect on the power of the study (Polit & Beck, 2012). However, the aim of the study 
was to test the feasibility and practicality of the in-service education programme, hence 
pilot study with a sample of 20 subjects in each arm was sufficient.  
Contamination bias was one of the concerns for this study as the participants 
from both the control and intervention groups were from the same hospital, hence there 
was chance of them discussing on the details of educational programme which might 
interfere the accuracy of the post-interventional data (Grove, Burns & Gray, 2013). 
However, after the education programme was completed, the participants in the 





The inability to prevent external information regarding physical restraint use 
within the organisation from reaching the participants in the control group is a 
confounding factor. When the participants were exposed to external source on physical 
restraint use, the report on results solely from the education programme could be biased 
and inaccurate.  
In addition, the frequency of using physical restraints was based on the 
participants’ memory to record in the questionnaires. This could result in discrepancy 
between the actual situations and participants’ recalled details, hence introduce some 
bias in the results due to lapse in the recall. However, this was done due to the time and 
manpower constraints. 
Furthermore, the effects of the education programme were measured two weeks 
after the completion of the intervention, thus raising questions about the long-term 
effects. Because of the time frame given to complete this study, the long-term effects of 
the intervention cannot be evaluated. Hence, more studies are needed to achieve this 
proposed aim. 
 
5.4. Implications for Practice 
Singapore is facing imminent problem of ‘silver tsunami’, having an increasing 
aging population. There is a shift of focus in the care for the elderly patients due to 
increasing number and demands by them. With the increasing ageing population, more 
elderly have dementia resulting in disruptive or uncooperative behaviours. According to 




above were diagnosed with dementia and it is expected to increase to more than double 
80,000 by 2030. Hence, nurses tend to restrain this group of patients. Overuse of 
physical restraints can be a worrying problem as many adverse events associated with 
physical restraint use surfaced as evidenced in many research studies and literature 
review as mentioned. Therefore, it is important to enhance nurses’ knowledge, attitudes 
and practice of physical restraints in the acute geriatric settings through the 
implementation of education programme.  
Acquiring essential knowledge ensures that nurses implement appropriate and 
adequate interventions by assessing the situations and sourcing out alternatives to 
control elder patient’s disruptive or uncooperative behaviours. Furthermore, through the 
education programme, nurses’ attitudes towards physical restraint use improve as they 
become aware of their own feelings, patients’ and their families’ feelings with regards 
to the use of physical restraints. The process of reflective thinking enables nurses to put 
themselves in the shoes of patients and their loved ones, causing them to be emotionally 
committed and take the time to explore other alternatives instead of using physical 
restraints directly. Enhancing nurses’ proficiency levels of physical restraint use through 
the education programme allows them to recap on their skills and prevent any 
complications due to the improper use of physical restraints.  
By understanding the correlations of socio-demographic factors such as age, 
gender, ethnic groups, nationalities, academic qualifications and job positions with 
nurses’ knowledge, attitudes and clinical practice of physical restraint use, the content 




Hence the extent of benefits from the in-service education programme on physical 
restraint use can be maximised. 
With the introduction of in-service education programme in the pilot study, it 
tests the feasibility and practicality of the programme which directly shows the 
possibility of implementing it in other acute care settings. However, further rigorous 
evaluation of the effectiveness of the programme in different settings is needed to test 
the feasibility and practicality of implementing the in-service education programme into 
other settings.  
  
 
5.5. Recommendations for Further Research 
The duration of the in-service education programme was only 90 minutes which 
is relatively short for the nurses to retain and internalise what they had learnt during the 
programme. Hence, a randomised controlled trial which has a higher level of rigor in 
research can be used in the future studies to examine the long-term effects of the 
physical restraint use in terms of nurses’ knowledge, attitudes and practice in the in-
service programme. 
Furthermore, due to cost and manpower constraints in the current study, direct 
observations on the nurses’ actual practice of using physical restraints were not 
possible. In order to measure the nurses’ proficiency level of correct application of 
physical restraints, future studies can include an observer who records all the restraint-




Based on the 116 responses in phase one of the study, the knowledge of physical 
restraint use (KPRU) scale which comprises of 14 items has Kuder-Richardson formula 
20 reached  = 0.74 (n = 116), the attitudes of physical restraint use (APRU) scale 
which has eight items resulted in K-R 20 reached  = 0.67 (n = 116), and lastly the 16-
item practice of physical restraint use (PPRU) scale has Cronbach’s alpha of 0.61 (n = 
116) (refer to Table 2). All values indicated acceptable reliability. However, the 
reliability values of both APRU and PPRU scales were rather low. Other scales of 
higher reliability could be used in the future studies to measure nurses’ attitudes and 
practice of physical restraint use.  
Since the study only took place in a single hospital setting, it posed limitations in 
the data representation of all nursing staff in Singapore. Therefore, it is recommended 
that multi-centered study can be done in the future so that the data can be useful in 
generalising to a larger population with the aim of having representative data of all the 
local nurses. 
With more resource like time and manpower, a longer follow-up should be 
conducted to examine the long-term impacts of in-service educational programme, and 
more researchers or investigators can record the frequency of physical restraint use by 
reading the physical restraint records in the case notes instead of the participants 
recalling and writing down the types and number of physical restraint used. Therefore, 
the accuracy of the reports on usage of physical restraints can be maintained.  
As the patients’ family members are being informed about restraining patients, 




awareness on related issues and understanding of the purpose. As a result, this will lead 
to a more effective restraint minimisation programme in the future. 
Lastly, the feedbacks gathered from the participants after the in-service 
education programme as stated in chapter 4 will be taken into consideration to make 
further improvements in the contents of the future education programme, thus 

















Chapter 6 Conclusion 
In conclusion, the in-service education programme on physical restraint use was 
shown to have positive impact on the nurses’ knowledge, attitudes and clinical practice 
of physical restraint use. Based on the data gathered from 116 participants in phase I 
study, relevant evidence based literature and expert opinions and clinical experience 
from the nurse specialists who are specialised in patients’ safety in area of physical 
restraint use, the content of the in-service education programme was developed with 
relevance to the study hospital context. Using the same set of data, internal consistency 
reliability was used to test to the reliability of the KPRU, APRU and PPRU scales 
which have not been used in the study hospital context before. Though the reliability 
values are within acceptable range, Cronbach’s alpha for APRU and PPRU scales are 
relatively low. Hence, scales with higher reliability values can be considered in similar 
studies in the future. 
With the application of social learning theory, this serves as a guide to explain 
nurses’ knowledge, attitudes and clinical practice of physical restraint use. It involves 
the interaction of personal, behavioural and environmental factors, leading to decision 
making in the use of physical restraints. Furthermore, the four components in the social 
learning theory namely attention, retention, motor reproduction and motivational 
influence ultimately affect nurses’ knowledge, attitudes and clinical practice of physical 
restraint use.  
It is important to determine the impacts and correlations of the factors with 
nurses’ knowledge, attitudes and clinical practice of physical restraint use as these 




to the target groups. From the results, there were significant correlations between KPRU 
and nationalities, APRU and academic qualifications, PPRU and lengths of experience, 
KPRU and academic qualifications, KPRU and PPRU, and lastly KPRU and APRU 
respectively. In addition, significant differences in KPRU scores were found among 
groups with different nationalities and academic qualifications.  
With the implementation of the in-service education programme on physical 
restraint use, there was significant improvement in the intervention group nurses’ 
proficiency in the practice of physical restraints. Though the differences in other areas 
such as nurses’ pre- and post-test knowledge and attitudes towards physical restraint use 
(control vs. intervention groups) were not significant, there were improvements in 
intervention group nurses’ attitudes and knowledge after nurses had attended the in-
service education programme. Furthermore, the number of physical restraints used by 
the nurses in the intervention group had decreased significantly two weeks after the in-
service educational programme ended. All these showed that the in-service education 
programme had resulted in positive impacts on nurses’ knowledge, attitudes and clinical 
practice of physical restraint use, as well as on the restraint reduction.  
By enhancing nurses’ knowledge, attitudes and practice of physical restraints in 
the acute geriatric settings through the implementation of education programme, 
physical restraint use can be reduced. The problem of overusing physical restraints 
relating to many adverse events can be solved at the same time. Furthermore, the 
education programme can enhance nurses’ awareness of alternatives available.  
In the future, a randomised controlled trial which has a higher level of rigor in 




terms of nurses’ knowledge, attitudes and practice in the in-service programme. 
Furthermore, direct observations on the nurses’ actual practice of using physical 
restraints can be recorded to measure the nurses’ proficiency level of correct application 
of physical restraints in future studies. Lastly, with more cost and manpower, multi-
centered study with longer follow-up can be done in future to generalise the data to a 
larger population.  
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Domain Specific Review Boards (DSRB) Applications 





































































































































































































































Q-Q Plots of KPRU, APRU and PPRU Scores 





























































































Q-Q Plots of KPRU, APRU and PPRU Scores  
















































 Q-Q Plot of Post-Intervention PPRU Scores (Control Group) 
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